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The Grumman MALLARD 


In two hours this new, 1950 GRUMMAN MALLARD will be 
almost four hundred miles away from the City on the Bay! 
The only executive aircraft to combine the speed of a land 
plane with the versatility of an amphibian, the MALLARD is 
depended upon by today’s corporations 
for swift transportation to 
places where things are 
happening. Its exterior 
sleekness is matched by 
interior appointments 
which provide 
luxurious comfort 
for eight 
passengers. 






complicated by space 
limitations 

OVERCOME WITH 
ESNA SELF-LOCKING FITTINGS 



— famous Red Elastic Collar . . . the ONLY self-locking nut 
principle readily adapted to specially designed aircraft fittings! 


To help aeronautical engineers overcome fastener prob- 
lems complicated by space limitations, ESNA custom 
builds "engineered fittings" that short cut standard types 
of bolted assemblies by providing a single-unit weight- 
saving design! 

The Elastic Stop Nuts shown above have been scientifi- 
cally engineered to meet special requirements . . . S-1452 
for wing outer panel to wing center section; S-1469 
External-Internal threaded nut and S-1438 Trunion nut 
for engine mounts; S-1533 flush mounting nut for cano- 
pies and for floor and bulkhead honeycomb construction ; 
S-1571 self-anchoring nut (single lug turns un- 
til held by structure). 

But these are just five of the hundreds of 
special Elastic Stop Nuts designed by ESNA 


. . . typical of the faste 
available to ESNA cus 


!r engineering services always 
mers. And all of these special 
readily the Red Elastic Collar 
self-locking principle adds positive protection against 
vibration to varied design forms. 

HERE'S A CHALLENGE If you have a weight problem 
where a special self-locking fitting might provide a solu- 
tion, send us the details. Our Service Engineering Group 
is prepared to study these questions and will gladly 
submit their recommendations— and drawings and test 
samples at your request— FREE. Write Elastic 
Stop Nut Corporation of America, Union, N. J. 

s and Agents are located in many 
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The spider and the flier 


E ngineers call it the "spider" 
brake, because of its spider-type 
frame. But the new frame is only one of 
the big improvements in thisnew-design 
B. F. Goodrich Expander Tube brake, 
seen above on the Boeing Stratocruiser. 

Besides the stronger frame, the brake 
has a new type of block. It provides 
greater, more even contact between the 
lining and the drum. It permits greater 
brake loading without overheating. And 
because there are no rivets, it uses all 
the lining. You get full, positive brak- 
ing down almost to the metal backing. 


To the flier— whether pilot or pas- 
senger— these new improvements mean 
smoother, safer landings on more reli- 
able brakes. The new B. F. Goodrich 
brakes respond more quickly, more 
smoothly and more powerfully— to 
minimum pressure. They cannot lock 
or grab. They take heavy emergency 
loads better. 

and cheaper than ever. Relining jobs are 
simpler and can be handled with a 
screwdriver and wrench. Wear on all 
parts is slower and more even because 


the load is better distributed and because 
the brake keeps cooler. Life is longer 
because the new parts are stronger, 
though even lighter than before. 

For information on how to convert 
your planes to the new brake— or 
include it in the design on your draw- 
ing boards— write The B. V. Goodrich 
Co., Aeronautical Div., Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 


Threaded-type 
Jet Ignitor 

GLOW PLUGS 



Aviation Week 



««. Navy , P “wl“ I, 3 







aortas 


Srs i 



4M>- 



FAFNIR 


Martin, pioneer in the aircraft industry, has produced one great ship after another. For more than 
twenty years Martin aircraft have flown on Fafnir Aircraft Ball Bearings. The reason for this long time 


association is something more than good bearings. It’s an attitude and an aptitude ... a way of looking 
at ball bearings from the designer’s side, an aptitude gained from more than twenty years’ specialization 
in aircraft ball bearings. Write for new "red” catalog. The Fafnir Bearing Company, New Britain, Conn. 




WHO'S WHERE 


Changes 

► New Appointments— W right Aeronaut 
Corp. has named Donald R. Morse t 
trailer. . . Bert Lynn has been appoit 
director of advertising and public relations 
for Western Air Lines. . . Burt S. Burke is 
now manager of Westinghouse Elec 
Corp.'s Lighting division. . . Electric S 
age Batterv Co. has named Leland E. Wells 
chief engineer. . . Robert B. Hob's nc 
title at Pratt & Whitney is public rclatior 


licatia 


s for . 




v di- 


ions of the Acadcnn 
Aeronautics. Inc.. LaCuardia Airport. 

Spencer division named R. J. Corvden sales 
manager for engines and related products. . . 
Pern W. Pratt is now assistant chief en- 
ginecr at Pratt & Whitney Aircraft. . . 
Daniel E. Anderson has been appointed pub- 
lic relations director for the Los Angeles 
Cits Department of .Airports. . . J. Carlton 
Ward. Jr., is doing part-time technical ad- 
visory work for Lanrancc Rockefeller’s avia- 

Bell Aircraft Corp. has named Roy J. 
Sandstrom chief engineer. . . A. C. Thomp- 
son has been named production manager 
for Koppers Co. Inc.'s Metal Products divi- 
sion. . . Michael J. Morse has become divi- 

lines. His headquarters will be at New York 
International Airport (Idlewild). . . Charles 
I.. Kirk. Jr., and Emmett J. Gearhart arc 
now in Tokyo as senior traffic representa- 
tives for Northwest Airlines. . . J. P. Bar- 
bour is manager of the Small Motor divi- 
sion's aircraft department at Westinghouse. 

. . Willard Storage Batterv Co. named 
Clarence H. Endress chief engineer. . . KLM 
promoted Captain J. J. Moll to the rank of 
commodore on the Indonesian route. 

► Sales Shifts— Fairchild Aircraft division has 
named Robert W. Kcllliofct manager of its 
sales and service department, succeeding 
L. J. Povey, who becomes assistant director 
of customer relations of the Fairchild E &■ A 
Corp. . . Trans World Airline has named 
Samuel Henry. Jr., and H. G. Ries 


using i 
>f titles and d> 


staff 


- Elastic Stop- 

it Corp. named Robert F. Fettig district 
nager for the Michigan sales areas. 


Elections and Honors 

G. K. Griffin, assistant to the president 
of American Airlines, has been elected vp- 
pcrsonnel. marking the establishment of 
that dc]Mrtment at tile same organizational 
level as other company departments. He has 
been with AA 22 years. . . George E. Stoll 
and C. S. Harding Mott have been named 
to the board of Bendix Aviation Corp. . . 

Dowd a director. . Stanley Meyer has been 
elected a member of the board of Colonial 
Airlines. Eugene Barry and James M. Lan- 
dis were not re-elected because of other 


INDUSTRY OBSERVER 

► Another deluxe version of the Lockheed C-121 Constellation, described 
as even fancier than the “Dewdrop” executive plane assigned to Air 
Force Secretary Symington is reported undergoing modifications at Bur- 
bank for delivery in Washington soon to Symington’s boss. Defense 
Secretary Johnson. 

► Fan American World Airways offered to sell its Convair-Liners to TWA 
at a price which might change the status of the continuing sales battle 
between Martin and Convair to provide TWA's new twin-engine trans- 
ports. Last week it appeared the deal was off, at least temporarily. 

► Some final drop tests on landing gear and ail engine test run are all 
that are now needed for CAA certification of Bob Fulton's two-place 
150-lip. flying car. He has the first four production Airphibians on the 
line at Continental, Inc., Danbury, Conn. 

►That unspecified 56.3 million USAF contract to Pratt & Whitney 
in November includes an order for 556 Wasp Major R-4560 engines 
of advanced design, presumably the long-awaited VDT version. 

► Because the reserve program for government-owned machine tools is 
not maintaining tools in condition for immediate operation, a delay 
of almost a year would be caused before many of the stored tools could 
be returned to service if needed in emergency, a recent survey by an 
aviation engineer reported. The reserve tools arc tom down, cleaned 
and reassembled, but no defective parts arc replaced or ordered. They 
are merely listed, to be ordered when the machines are reactivated. 

► An advanced version of GE's J-47 engine, considerably more powerful 
than the 5200-lb.-thrust production J-47 (probably around 8,000 lb. 
thrust) is being groomed. Meanwhile, Allison apparently still has the 
edge in power with its new J-35-25 turbojet, quoted by some sources 
as having 9200 lb. thrnst. 

► Air Materiel Command is making available a limited number of non- 
flyablc Bell F-63 Kingcobra fighters of World War II to public service 
non-profit institutions and organizations for use as war memorials. Planes 
arc shipped FOB, Hill AFB, Ogden, Utah. California Aeronautics Com- 
mission is one of the agencies acting as clearing house for the dis- 

► Expansion of a runway at Hensley Field, Dallas, to 7500 ft. will enable 
Chance Vought Aircraft to do its test flight work there beginning next 
April, instead of taking newly completed F7U Cutlass Navy jet fighters 
up to Ardmore, Okla., where flight tests have been nm. 

► Hufford Machine Works, Redondo. Calif., is now building two giant 
new stretch-wrap form presses of 200-ton capacity for Lockheed and 
Douglas, 50' tons larger than those built for Boeing-Wichita. New 
machines will handle sheets measuring 24 ft. by 72 in. and extrusions 
within these limits. 

► Air Transport Assn, is polling members of its engineering committee 
to get airline technical comment on Aircraft Industries Assn.’s recent 
proposal to the Air Coordinating Committee for establishing a separate 
international cargo category and other views on ICAO transport airworth- 
iness standards (Aviation Week, Nov. 14). Airiine engineers arc asked 
to evaluate the AIA proposal that a flat increase of 5 percent in gross 
weight be permitted for cargo planes over passenger planes. Tin's would 
amount to approximately 20 percent payload increase. Results of poll 
will determine ATA position on the separate cargo category recommen- 
dation. 

► KLM is proposing at the Dublin IATA conference, that a Fnropean 
factory be established to manufacture spare parts for American aircraft 
used by European companies. 


AVIATION WEEK, 


30, 1950 



Outstanding cargo trans- 
ports designed to operate 
from short or undeveloped 
landing fields— to carry 
troops or supplies to for- 
ward combat areas speedily, 
efficiently, safely. 

The 25,000 lb. XC-123 
required only 500 feet of 
runway for its initial takeoff 
—came to a stop six seconds 
after landing— positive proof 
of performance capabilities. 


AIRCRAFT CO.*HI 
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AVIATION CALENDAR 


Jan. 30-Feb. 3— Winter general meeting, 
American Institute of Electrical Engi- 
neers, Hotel Statler, New York City. 

Feb. 9-10— Symposium, sponsored by the 
Eastern region of the Institute of Navi- 
gation, Department of Commerce audi- 
torium, Washington, D. C. 

Feb. 18-26— National Sportsmen’s Show, 
Grand Central Palace, New York, N. Y. 

Feb. 27-Mar. 3— Spring meeting, American 
Society for Testing Materials, Hotel Wfl- 
liam Penn, Pittsburgh. 

Mar. 1-2— Louisiana Aviation Conference, 
Washington-Youree Hotel, Shreveport, 
La. Harold J. Bryant, Shreveport Cham- 
ber of Commerce, chairman. 

Mar. 6-8— Sixth annual Fourth Region non- 
schedulcd operators meeting and second 
annual Agricultural Aviation Conference, 
Hotel Texas, Fort Worth. 

Mar. 6-9— 47th annual meeting, American 
Road Builders’ Assn., Netherlands Plaza 
Hotel, Cincinnati. 

Mar. 6-9— Annual convention. Institute of 
Radio Engineers, Hotel Commodore, 
New York City. 

Mar. 24— Fifth annual flight propulsion 
meeting, sponsored by the Institute of 
the Aeronautical Sciences, Carter Hotel, 
Cleveland. 

Mar. 28-31— National Plastics Exposition, 
sponsored by Society of the Plastics In- 
dustry, Navy Pier, Chicago. 

Mar. 30-31— Sixth annual helicopter forum, 
sponsored by the American Helicopter 
Society and the Institute of the Aero- 
nautical Sciences, Ben Franklin Hotel, 
Philadelphia. 

Apr. 4-6— Engineering and Maintenance 
conference, Air Transport Assn., Hotel 
Continental, Kansas City. 

Apr. 4-8— National Production Exposition, 
sponsored by the Chicago Technical So- 
cieties Council, Stevens Hotel, Chicago. 

Apr. 16-20-Annual business meeting, Amer- 
ican Assn, of Airport Executives, Neil 
House Hotel, Columbus. Ohio. 

Apr. 17-19-1950 aeronautic meeting, So- 
ciety of Automotive Engineers, Hotel 
Statler, New York City. 

May 5-6— Midwestern conference on fluid 
dynamics and the national meeting of the 
American Physical Society, fluid dynam- 
ics division, University of Illinois, 
Urbana. 

June 10-13-National Aeronautics Assn., an- 
nual convention, Hotel Statler, St. Louis, 
Mo. 

June 26-30— 53rd annual meeting, American 
Society for Testing Materials, ninth ex- 
hibit of testing apparatus and related 
equipment, Chalfonte-Haddon Hall, At- 
lantic City, N. J. 

PICTURE CREDITS 
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NEWS DIGEST 


DOMESTIC 

Adm. Louis E. Denfcld, one-time chief 
of Naval Operations, said he has re- 
quested retirement, after 40 years of 
service, effective Mar. 1 . At a press con- 
ference in Boston, the 58-year-old offi- 
cer said lie had never kept a diary— 
consequently has no plans tor writing a 

Sen. Edwin Johnson (D., Colo.) plans 
to push "vigorously” his bill author- 
izing construction of another major 
commercial field to relieve congestion at 
Washington National Airport. He in- 
dicated disapproval of proposals to move 
the military from Bolling Field and 
Anacostia Naval Air Station, which are 
across the Potomac River from Wash- 
ington National Airport. 

Paul Mantz, Hollywood stunt flier 
and three-time winner of the Bcndix 
Trophy, flew his red-nosed P-51 Mus- 
tang nonstop from Burbank, Calif., to 
LaGuardia Airport, N. Y., in 4 hr. 52 
min. 5S sec., apparently beating previous 
record set by Joe De Bona by 7 min. 7 
sec. Mantz claimed better than a 500 
mph. average speed for the 2453.805- 
mi. run. Most of the flight was made 
above 35,000 ft. With a northwest 
wind, Mantz averaged 580 mph. be- 
tween Chicago and New York. 

CAA has warned that pilots using an- 
tihistaminic drugs in the treatment of 
colds should not operate an airplane 
unless they are certain the drug causes 
no side reactions in them, such as 
drowsiness and dizziness. CAA's medi- 
cal division recently cautioned against 
piloting while taking Dramamine, an 
antihistaminic drug used as an airsick- 

Guv Whitaker, 63, head of the Guy 
Whitaker Co., died recently in Los 
Angeles after a brief illness. His com- 
pany. which operates as West Coast 
manufacturers’ representative for a 
number of aircraft parts and equip- 
ment manufacturers, will continue in 
business. 

Personal aircraft exports of four- 
placers and under during December 
totaled 16, valued at $109,048, nine 
companies reported to the Aircraft In- 
dustries Assn. Totals compare with 21 
planes valued at $87,035 exported dur- 
ing the previous month. Companies ex- 
ported a total of 488 aircraft during 
1949, valued at $2,207,361, compared 
with 994 planes valued at $3,898,803 
during 1948. Reporting in the survey 
were Aeronca, Beech, Bellanca. Cessna, 
Ercoupe. Piper, Ryan, Tavlorcraft, and 
TEMCO. 

Unofficial lightplane altitude record 
for women was set at the Miami Air 


Maneuvers when Caro Bayley flew a 
Lycoming-powered Piper Super Cub 
105 to 27,510 ft. Official record of 
26,138 ft. was set last year by Mrs. 
Martha Zimmerman of Reading, Pa., 
in a 1949 Cub. 

Boeing Airplane Co. and the Aero 
Mechanics Union (IAM) are prepared 
to resume contract negotiations, follow- 
ing action by the National Labor Re- 
lations Board in certifying the union as 
bargaining agent for production and 
factory workers at the Seattle plant. Ne- 
gotiations were broken off with a strike 
two years ago and since then the com- 
pany has refused to bargain with the 
union, contending that under the Taft- 
Hartley Act the latter had lost its 
rights as collective bargaining agent with 
the company. 

Sperry Gyroscope Co. received the 
largest peacetime order in its history 
from Army Ordnance for new and 
highly complex anti-aircraft fire control 
system. New order, which tops a pre- 
vious high for the company of $22 mil- 
lion for bombsight computers, will 
probably take two-three years to fill, 
bring about more employment and pos- 
sible space expansion for the company. 

FINANCIAL 

Waco Aircraft Co., Troy, Ohio, re- 
ported net loss of $148,341 for the fiscal 
year ended Sept. 30, 1949, compared 
with a loss of $115,638 the preceding 
year. Current assets totaled $253,733; 
current liabilities, $251,151. Previous 
year, current assets were $375,890; cur- 
rent liabilities, $19,015. 

INTERNATIONAL 

Air India International Ltd. has in- 
augurated Constellation service between 
Bombay, Aden and Nairobi, second 
long-distance international route of the 
carrier. Flight time for the service, 
which will operate alternate weeks, is 
slightly over 14 hr. 

Britain’s Air University will supply 
instructors to the Royal Pakistan Air 
Force Technical Training College, un- 
der terms of a five-year contract just 
concluded. Total of 60 instructors will 
be employed in Pakistan on the project. 

IATA Clearing House hit an all-time 
peak of $16,387,000 in international 
air traffic transactions during November, 
1949. Previous monthly high was 
reached in August, 1949, when accounts 
totaled $15,327,584. Total business 
from January through November was 
$1 50,000,000 compared with a turnover 
of $110,310,000 for the same eleven 
months of 1948. 
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New Approach to Knotty Prototype Issue 


Plan proposes $12-15 million program in 
which airlines would test transports. 


By Alexander McSurely 

A $12-to-$l 5-million program of 
flight test operation of new transport 
aircraft, operated by airlines under Air 
Force contract, is expected to be Air 
Coordinating Committee's recommen- 
dation to Congress as a means of gov- 
ernment financing of new transport 
development. 

A bill embodying the program was 
expected to be" transmitted to the 
Bureau of the Budget last week as an 
alternative to the Department of De- 
fense plans for outright purchase of 
transport prototypes. Principal sponsors 
are CAA, CAB and NACA. 

► Military Proposal— Meanwhile a mili- 
tary proposal for prototype financing 
was to be revealed today (Jan. 30) at a 
hearing of the Senate Interstate and 
Foreign Commerce Committee. 

Major military' emphasis is expected 
to be on two transport types: 

• Long-haul transport with payload up 
to 50,000 lb. and 2000-mi. range at 300- 
mph. block-to-block cruising speed. 

• Short-haul transport with payload up 
to 14,000 lb. and 1000-mi. range at 
same speed. 

Military Air Transport Service engi- 
neers who have been conducting most 
of the evaluation of transport types and 
their utility for the Department of De- 
fense have indicated they consider these 
two types of more immediate urgency 
for military use than a turbojet-powered 
passenger transport such as the 40- 
passenger. 500 mpli. plane with 
2400-mi range suggested bv the ACC's 
prototype evaluation group last March. 
Neither has the military shown much 
interest in the smaller fcederliner trans- 
port prototype or the seaplane transport 
which completed the five types pro- 
posed for development. 

► Johnson View-Sen. Edwin Johnson 
(D., Colo.), chairman of the Interstate 
and ’Foreign Commerce Committee told 
Aviation Week that lie wants to learn 
more about the prototype program be- 
fore lie takes a position, and that lie sees 
a question whether “we can work out 
a tvpe of plane serving everybody's in- 
terest.” He does not feel that the 


British have yet proved their jet trans- 
ports practical, but he does not think 
we can afford to wait and see how their 
developments come along. 

"We are behind as far as passenger 
ships are concerned but our military has 
been very energetic. No one knows more 
about jet planes than we know,” he 
added. 

► Defense Requirements— Presentation 
of the military proposal on transport 
prototypes was expected as a part of a 
discussion of basic military requirements 
for commercial aviation for national de- 
fense. One unofficial report was that 
the Department of Defense has plans 
to take over 25 percent of all commer- 
cial transports immediately in an emer- 
gency, including all four-engine planes. 

Planning on the flight test operation 
nroposal takes in a wide range of utiliza- 
tion of the year’s testing program by 
the civil agencies and the airlines for 
such things as: 

• Pilot training. 

• Compiling economic data on opera- 

• Studying operation of high speed 
transports in turbulence. 

• Study control and ground handling. 

• Compiling air safety operational data. 

► Combined Program— Proponents of 
the testing program point out that 
most of these problems would have to 
be handled by the civil agencies and 
the airlines in any case and that it 
would be most economical to combine 
them into a single program. 

A preliminary "run" on such a pro- 
gram could be made with a present-day 
basic transport model such as the DC-6 
or Convair 240 converted to turboprop 
powerplants. advocates say. This would 
enable the Air Force, as contracting 
agency, the airlines as contractors, and 
the civil agencies participating in vari- 
onr phases of the tests, to get experi- 
ence in the testing and would enable 
the manufacturer to get into a nrogram 
without the overall expense of design- 
ing and building a completely new pro- 
totype for the purpose. 

► Four Tests— It is believed that two 
such turboprop plane programs plus a 
similar testing program on a turbojet 


passenger transport, and a preliminary 
proposed program of operating some 
North American four-jet B-45 light 
bombers in simulated passenger trans- 
port operation, could all be accom- 
plished for the $1 2-to-$ 15-million ex- 
penditure. 

These expenditures would cover the 
cost of the operating contract, includ- 
ing all basic modifications to the air- 
planes (three planes to be used in each 
test program) as long as the modifica- 
tions were required by operational or 
safety considerations and were not rou- 
tine maintenance. 

► Modification Cost— Expense of bring- 
ing a prototype transport from first 
flight stage to acceptance into regular 
passenger service is a major item in its 
total cost. Boeing calculated that modi- 
fications on its Stratocruiser transport 
amounted to S3.6 million. Douglas 
quoted a much smaller figure of $680,- 
000 for modifications on the DC-6, but 
the two figures are not exactly compara- 
ble because of different auditing prac- 

Flying B-45s in simulated transport 
runs has been under discussion for some 
months. Originally the USAF was asked 
to detach six of the bombers for this 
purpose. It is understood that there are 
USAF objections on two grounds: 

• The number of planes that would be 
detached from regular training and oper- 

• The basis of the program would be to 
provide operational information about 
the planes, and that releasing this in- 
formation would in some cases “breach" 
security regulations about the B-45. 

► Prompt Starting— It is understood that 
the testing program if it should get 
Budget Bureau and congressional ap- 
proval would seek funds out of fiscal 
1951 and 1952 budgets for prompt 
starting of the project. 

Advocates of the plan consider it a 
way to get around the problem of cost 
recovery which Congress seems to feel 
is inherent in direct subsidization of 
transport prototypes. It is believed that 
some form of cost-recovery clause will 
be sought in almost any bill directlv 
buying prototype transports, which 
would provide that the cost be repaid 
by the manufacturer out of future sales 
of production airplanes, or by some 

► Aid Fxpected— While it is too earlv to 
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appraise the chances of either military 
or ACC proposals in Congress spe- 
cifically, it is believed that some form 
of government aid to transport aircraft 
builders, to enable them to get off 
“dead center” and resume prototype 
transport development will be voted in 
the current Congress session. 

It is also probable that whatever form 


Bellanca Aircraft Corp.'s new per- 
sonal and executive four-place plane, 
the Cruisemaster got its price tag last 
week. Designed for the highest cruising 
speed of any current production plane 
in its class— 180 mph. at 6000 ft. at 
75 percent power— the craft is listed at 
$9500. Low stalling speed of 43.6 mph. 
is retained, despite the high cruising 

Most obvious change in the airplane 
from its predecessor, the four-place Bel- 
lanca Cruisair Sr., is in powerplants. 
The Cruisemaster has a 190 hp. Lycom- 
ing 0-43 5-A engine, which turns a Hart- 
zell 78-in. diameter hydro selective con- 
trollable propeller. Earlier plane used a 
150 hp. Franklin engine with various 

S ropcllcrs. This version was priced at 
6950. 

New craft will carry four persons plus 
198 lb. of baggage, with full 40 gal. 
fuel load, and has a maximum range of 
680 mi. Fuselage and wing closely re- 
semble those of the Cruisair Sr. Wing- 
span remains 34 ft. 2 in. but fuselage 
is 2 ft. longer (23 ft.), presumably be- 
cause of larger engine. Plane height of 
6 ft. 2i in. is unchanged. 

Weight empty is 1525 lb., increased 


Royal Canadian Air Force’s first-line twin- 
jet long-range fighter, the Avro CF-100, 
took to the air for the first time last week, 
remaining aloft 20 min. W. A. Watcrton 


such aid takes that it will be turned 
over to the Air Force to administer, be- 
cause the Air Force already has an 
operating procurement setup for air- 
craft, but that it will be definitely un- 
derstood that the funds will be entirely 
separate from the USAF military pro- 
curement budget, and that money from 
neither can be switched to the other. 


from 1255 lb. empty for the Cruisair 
Sr.; gross weight is now 2600 lb., com- 
pared to 2150, allowing a useful load of 
1075 lb. for the new plane as compared 
to 895 for the earlier model. 

Part of the additional weight empty 
and the higher price is due to more 
complete instrumentation and radio 
now supplied as standard equipment. 
Included are: 

• Flight instruments. Kollsman or Pio- 
neer airspeed indicator, sensitive alti- 
meter, and rate of climb indicator, 
Kollsman or Schwien turn and bank 
indicator, Airpath compass, Elgin 
sweep-second clock. 

• Engine instruments. Stewart Warner 
tachometer, fuel gauges and ammeter, 
Kollsman or Pioneer manifold pressure 
gauge, U. S. Instruments 3-in-one en- 
gine gauge (includes oil and fuel pressure 
and oil temperature) and Lewis cylinder 
head temperature gauge. 

• Radio. Avigator model AT-99-45 
BLVHF transmitter and receiver plus 
standard receiver, 75 me. marker bea- 
con receiver, rotatable loop, speaker, 
earphones and microphone. 

• Lighting. Two GE landing lights in 
wing. Grimes position and tail lights, 


FIRST FLIGHT FOR CF-100 

was at the controls of the craft, which re- 
portedly behaved well. Powered by two 
Rolls-Royce Avon engines, later to be re- 
placed by Avro Canada Orendas, the CF- 


cabin dome and instrument panel lights. 

Other features of the Cruisemaster 
include: Hydraulic retractable main 
landing gear with steerable tailwheel, 
oleo struts, 6.00 x 6 nylon tires with 
Goodrich hydraulic brakes; leather-up- 
holstered airfoam seats, exterior colors 
of Tennessee red, cobalt blue, and yel- 
low; cabin heating and ventilating sys- 
tem, and soundproofing. 

Optional is an extra 25 gal. auxiliary 
fuel tank, which can be installed in the 
baggage compartment, for additional 

ruisemaster has a wing loading at 
gross weight of 16.09 lb./sq. ft. and a 
power loading at gross weight of 13.68 
lb./sq. ft. Wing area is 161.5 sq. ft. 

Price is on the basis of flyaway delivery 
from the Bellanca plant at New Castle, 
Del. 

Would Add 5 Years 
For CAA Airport Plan 

Legislation extending Civil Aeronau- 
tics Administration’s slow-moving ab- 
ort development program over another 
ve years has been introduced by Sen. 
Pat McCarran (D., Nev.). 

The 1946 act, sponsored by Mc- 
Carran, contemplated a $l-billion seven- 
year program and authorized a total 
federal appropriation of $ 500-million, 
half the cost. It set 1953 as the expira- 
tion date. McCarran’s bill would move 
this up to 1958. 

Since only $9 5-million has been ap- 
propriated to date for airport construc- 
tion, a sizeable slice of- the $500-million 
already authorized will expire before it 
can be used, unless the extension is en- 
acted. Tire 1947 fiscal year airport 
appropriation was $45,000,000; in 1948 
fiscal, $32,500,000; the 1949 fiscal, 
$3,000,000; and the 1950 fiscal, $14,- 
500,000. 


100 is 52.5 ft. long, has a wingspan of 52 ft., 
and height from top of cabin to ground of 
10 ft. 7 in. Weight of the new twin-jet 
fighter is 16 tons. 


New Bellanca Is Faster, Heavier 

Cruisemaster flies at 180 mph., stalls at 43.6 mph.; 
price of improved four-placer is $9500. 
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YF-93A Makes First Flight 


Newest addition to the USAF jet 
penetration fighter stable, the swept- 
wing North American YF-93A flew for 
the first time last week at Edwards 
AFB, Muroc, Calif., and immediately 
became a strong contender for quantity 
USAF procurement although currently 
only two of the planes have been or- 

The powerful new craft made a 
JATO takeoff and flew for 43 min. on 
its first trip aloft. 

The 10-ton fighter, nearly twice as 
heavy as its earlier relative, the 13,000- 
lb. North American F-86, is powered 
with a new Pratt & Whitney J-48 tur- 
bo-Wasp engine, American develop- 
ment of the British Tay design, rated 
at 6250 thrust lb. dry, and about 8000 
lb. with afterburner. 

Comparison of dimensions with 
those of the F-86 shows clearly that 
the new long-range fighter is a much 
larger airplane. Wingspan is 39 ft. as 
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compared to 37 for the F-86; fuselage 
length is 44 ft. as compared to 37 ft., 
while height is 16 ft. as compared to 
14 ft. 

Twin flush air intake ducts just above 
and forward of the wingroots arc pre- 
cisely tailored into the sides of the 
fuselage, leaving the nose clear to house 
interceptor radar. (The F-86 has a 
single intake duct in the center of the 

Exceptionally large boundary layer 
bleeds are visible at the intake ducts. 
Smaller flush air intake ducts near the 
tail apparently serve as a cooling ar- 
rangement. 

Single-wheel nosegear retracts for- 
ward into the nose, while small diam- 
eter twin-wheeled main gear retracts in- 
board into the wingroots. 

Automatic wing slots and slotted type 
flaps are provided. 

Fuselage diameter appears consider- 
ably greater than that of the F-86, pre- 


sumably to enclose the larger diameter 
of the centrifugal-flow type J-48 which 
replaces the slimmer axial-flow type GE 
J-47. 

Tail surfaces are swept back like those 
of the F-86, and are slightly larger, in 
keeping with the general scaling up of 
the YF-93A. 

As a more powerful development of 
the first tactical combat plane to fly fas- 
ter than the speed of sound (Aviation 
Week, June 14, 194S), the YF-93A is 
described by USAF as "designed to 
reach high sub-sonic speed,” an appar- 
ent understatement of the new plane’s 
obvious real capabilities, when its re- 
duced drag and greater power is con- 
sidered. 

The F-86 is currently the Air Force's 
top standard jet fighter, with approxi- 
mately 800 planes on order or delivered. 
The plane still holds the world’s speed 
record of 670.98 mph. But North 
American announced recently that new 
production F-S6s are exceeding this offi- 
cial record almost daily in acceptance 
tests at Los Angeles. 
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CW-40, LATEST ENTRY in USAF Arctic rescue helicopter competition, a new field for Curtiss-W right Corp, 


CW-40 Arctic Rescue Copter 

Basic Data 

Main Rotor 

Diameter 48 ft. 

Blade area (Total for 4) 75.6 sq. ft. 

Rotor rpm. (Cruising at 3000 engine rpmi . . .200 

(Takeoff at 3370 engine rpm.' .223 

Takeoff power loading 12.9 Ib./hp. 

Rotor disk loading . 2.39 !b./sq. ft. 

Incidence angle (Maximum) . ... 24. deg. 

(Minimum) minus 6 deg 

Tail Rotor 

Diameter 10 ft. 

Blade area (Total for 3) 6.1 sq. ft. 

Incidence angle minus 4 to 17 deg. 

Weights 

Design gross 4333 lb. 

Empty (equipped with flight instruments and crew accommo- 
dations but without passengers or cargo accommoda- 
tions) 1973 1b. 

Useful load (includes passenger or cargo accommodations). . . .2338 lb. 
Performance 

Hovering ceiling out of ground effect 1 2,000 ft. 

Hovering ceiling in ground effect 1 5,000 ft. 

High speed, sea level, 350 hp 110 mph. 

High speed, 12,000 ft., 260 hp 93 mph. 

Operating speed, sea level, 250 hp 90 mph. 

Operating speed, 12,000 ft., 233 hp 85 mph. 


C-W Enters AF Helicopter Bid 

Acquires license rights to use Doman Helicopter lnc.’i 
rotor system and “Pelican” design for prototype. 


Curtiss- Wright Corp. has submitted a 
design in the Air Force competition for 
an Arctic rescue helicopter. An am- 
phibian rotary-wing configuration, it is 


designated Model CW-40 and also is 
being pushed for commercial applica- 
tion. It marks the initial venture of 
Curtiss-Wright in the helicopter field. 


First public mention of the commer- 
cial version is expected to be made next 
week in New York at the CAB hearing 
on the New York area helicopter case. 

► Doman Rotor Used-The CW-40 will 
incorporate the Doman dynamically bal- 
anced rotor system (Aviation Week, 
Jan. 26, 1948) under a licensing arrange- 
ment. The prototype machine is slated 
to be a modification of Doman Heli- 
copter Inc.’s “Pelican," the LZ-2, and 
will be powered by a single Lycoming 
(SO-580) 350-lip. supercharged engine 
with takeoff rating at 400 hp. The sec- 
ond craft probably will be a twin-engine 
configuration. 

Use of the Doman rotor system in 
the CW-40 should afford those charac- 
teristics which Doman helicopters have 
successfully demonstrated— unusual sta- 
bility in hands-off flight, light rotor 
weight, long fatigue life, among others. 

► Price Estimate-Price of the CW-40 
is likely to be a strong point in the 
company’s production and marketing 
plans. It is estimated that in quanti- 
ties of about 12, the price for a com- 
mercial version will be approximately 
SI 00,000. with the engine included. 

On this basis, the price of the Arctic 
rescue version should be in the neigh- 
borhood of S80.000, without govern- 
ment-furnished equipment. 

► Accommodations— The design pro- 
vides for six litters or, in an alternate 
arrangement, for eight passengers in 
addition to pilot and copilot. In the 
litter version, a hoist arm would be 
swung from the main cabin and be 
manned by a single attendant (copilot). 
The litter would be hoisted parallel 
with the fuselage until the floats are 
cleared, then would be free to swing 
for directing into cabin area. 

Main cabin section, exclusive of the 
control area, measures 7 ft. 4 in. long 
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by 6 ft. wide by almost 5 ft. wide. It is 
fitted with a quick-change panel, which 
can be opened in hovering flight, to 
expose one entire side. 

Front wheels of the landing gear are 
castered, while rear wheels are equipped 
with brakes. A metal box-beam keel 
attached to the landing gear is covered 
with a rubberized nylon-cord air-inflated 
float. 

► Floor Support— Engine is located be- 
low the cockpit floor and shock- 
mounted at four points to a tubular, 
welded-stecl frame. 'The enclosed drive 
shaft, from engine to gearbox below the 
rotor head, angles up through the top 
forward center portion of the main 

Floor structure, a major fuselage com- 
ponent, is made up of welded-steel 
tubes comprising side trusses, bottom 
cross-members and diagonals. A cellular 
cabin floor closing the upper part of the 
floor beam incorporates flat and corru- 
gated sheet. Fittings on the forward 
portion of the floor beam support the 
engine mount and forward wheel struts. 
At the rear of the elevated cockpit floor 
is a laterally extending upright truss, 
welded to the floor beam, carrying verti- 
cal flight and landing loads transmitted 
between forward end of floor and roof 

Fuel and oil tanks and storage batten’ 
are carried within the forward portion 
of the floor beam. 

► Heating— Both a manifold shroud and 
combustion-type heater will be utilized. 
To provide for engine preheating, the 
output of the combustion heater will be 
able to be directed to the engine section. 

A takeoff duct will preheat the 
mechanisms of the rotor and reduction 
gear. 


CAB Now Bans 
PAA-Felix Roma Deal 

Executing a neat flip-flop, the Civil 
Aeronautics Board has reversed its opin- 
ion of last December and denied Pan 
American Airways’ application to con- 
duct Holy Year charter trips to Rome 
under agreement with Felix Roma, an 
Italian travel organization. 

The Board’s latest action was in two 
parts. Besides withdrawing previous con- 
ditional approval for eight PAA-Fclix 
Roma roundtrips monthly during the 
off-season. CAB refused to permit Pan 
American to conduct one roundtrip 
daily to Rome during the peak summer 
period between June 1 and Sept. 30. 

► Court Fight— TWA won a notable 
victory in the Board's reversal. Only 
U, S. flag line certificated to Rome. 
TWA had claimed that the PAA ex- 
emption for Felix Roma flights was 
illegal and abetted Pan American's 
chosen-instrument ambitions. 

Seeing the value of its certificate un- 


dermined, TWA took the Felix Roma 
controversy to the U. S. District Court 
in New York and asked an injunction 
against the charter flights. Action on 
the injunction was withheld pending 
CAB's reconsideration. 

In its December opinion, CAB ap- 
proved the PAA-Felix Roma off-season 
charters on condition that the flights 
be devoted to limited-group air travel 
and not result in higher mail pay sub- 
sidies. The Board also reserved the right 
to withdraw its approval should the 
carriage later appear not to constitute 
limited-group travel or should the class 
of traffic represent a substantial diver- 
sion from regular first-class air services. 
► New Facts-CAB says additional facts 
now available impel the conclusion that 
the proposed Felix Roma operations 
would be conducted at a loss to Pan 
American, thereby increasing that car- 
rier’s need for government support. The 
Board added that new information 
showed the proposed Felix Roma traffic 
could not be regarded as travel designed 
only for limited groups (since over 25 
million U. S. Catholics apparently were 
eligible to take advantage of the re- 
duced-rate trips). 

Both camps were quick to issue state- 
ments on the heels of the CAB action. 
A Pan American spokesman said: "We 
regret that the Board’s decision will pre- 
vent Felix Roma from carrying out its 
plans for low-cost air pilgrimages. . . . 
The Board does not deny the broad 
popular demand for low fare coach-typc 
air service to Europe. . , Pan Ameri- 
can intends to continue its advocacy of 
(such service) available to everybody.” 

Warren Lee Pierson, chairman of the 
board of TWA, said by trans-Atlantic 


telephone from Paris: “I am happy to 
learn that the Civil Aeronautics Board 
has acted to preserve the integrity of 
international routes under the American 
flag three-carrier system as approved by 
President Truman in 1945." 

Justice Withdraws 

The U. S. Department of Justice 
back-tracked last week from its previous 
stand in the American Overseas Air- 
lines-Pan American Airways merger 
case. It withdrew all but one of the 
more than 40 exceptions it had made to 
the report by Civil Aeronautics Board 
Examiner Tom Wrenn, in which he 
recommended approval of the merger. 

No explanation was offered for the 
withdrawal, which left standing only 
the department's strong protest against 
the possibility of monopoly if Wrenn’s 
recommendations arc adopted (Avia- 
tion Week. Jan. 16). 

Previously, the department had ques- 
tioned the propriety of Wrcnn's sitting 
in on the case because he was also ex- 
aminer in the original North Atlantic 
route proceeding— decided in 1945— and 
at that time recommended against cer- 
tification of TWA. which now opposes 
the merger, 'flic department, whose 
representatives put in little more than 
token appearance at the long hearings 
in the case last year, also had assailed 
“what appears to be bias and prejudice 
on the part of the examiner in favor 
of the applicants (Pan American and 
American Airlines)" and had said 
Wrenn’s report was “replete with in- 
stances of careless treatment of issues 
vital to the public interest and estab- 
lished national policies." 



CHAMPIONS 

to Betty Skelton (center) who competed 
with the men for tile first time this year. 
Jocelyn, from Langhonie. Pa., is a relative 
newcomer to aerobatic flying. He won 
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Trouble Brewing on 70-Group Cul 

House committee set to charge Administration acts 
unconstitutionally in withholding appropriated funds. 


A new congressional blast at the 
Truman Administration on the 70-group 
Air Force issue is building up for early 

Aviation Week is reliably informed 
that the House Armed Services Com- 
mittee in a forthcoming report will 
accuse the Administration of usurping 
the constitutional power of Congress 
to “provide for the common defense," 
because of the recent presidential im- 
pounding of military funds Congress has 
appropriated. Report is prepared to 
cover the broad issues of national de- 
fense developed in the course of last 
fall’s committee hearings on the B-36 
bomber. 

One indication of congressional feel- 
ing already has come from last week’s 
release of first reports on 1951 military 
budget hearings before a House appro- 
priations subcommittee, where a similar 
accusation was voiced. 

Key to the blast is President’s deft 
political maneuver which impounded 
$851 million which Congress had ap- 
propriated to implement the next step 
in a 70-group Air Force for the current 
fiscal year. Truman and Defense Secre- 
tary Johnson had contended that a 48- 
group Air Force was sufficient, and had 
refused to spend the additional funds 
Congress made available. Naval appro- 
priations also were withheld. 

► Denfeld Ouster Hit— The report will 
also strongly repudiate the ouster of 
Adm. Louis Denfeld as chief of Naval 
Operations as reprisal for his free testi- 
mony under oath during the B-36 hear- 
ings,' Aviation Week's sources said. 
Secretary of Defense Louis Johnson 
publicly assured that there would be no 
reprisals for Naval testimony critical of 
his department policies. 

The 70-group USAF and Denfeld 
matters raise these two far-reaching is- 
sues to be dealt with in the report: 

• Is the Administration or the Congress 
to determine the country's defense 
strength? The net result of the with- 
holding of funds this year is that the 
determination was by the Administra- 
tion, not the Congress. 

• Are high-ranking officers and the three 
department secretaries to be permitted 
to testify freely before congressional 
committees? Or is the threat of reprisal 
to hang over their heads for expressing 
honest views critical of over-all depart- 
ment policies? 

► Matthews’ View— In testimony before 
the Senate Armed Services Committee, 
Secretary of Navy Francis Matthews 
answered the question in this ambigu- 
ous way: Officers and officials have a 


public responsibility to testify fully 
to congressional committees. But if 
they express views, either to Congress 
or elsewhere, in conflict with accepted 
policy, they should be removed from 
"the chain of command.” He empha- 
sized the difficulty of administering a 
department with obstructionists in the 
line of command. 

Chairman Carl Vinson (D., Ga.) of 
the House Armed Services Committee 
has anticipated that the group’s report 
will be “unanimous.” Rep. James Van 
Zandt (R., Pa.), who touched off the 
B-36 investigation with a speech on 
the House floor, told Aviation Week, 
"1 think it will be. And I think it will 
have plenty of guts, too.” 

Meanwhile, the nomination of Adm. 
Forrest P. Sherman as chief of Naval 
Operations was approved after a tech- 
nical tangle in the Senate over whether 
Denfeld had been reappointed to the 
post for a two-year period starting De- 
cember 15, 1949, and whether Secretary 
Matthews had testified falsely in stating 
that he had not. 

► Denfeld Puzzle-Attacking Matthews 
as either “incompetent or just plain un- 
truthful” and terming his appointment 
as Navy Secretary a “political pay-off," 
Sen. Joseph McCarthy (R., Wis.) dis- 
played to the Senate a photostat of 
Denfcld’s re-commission, signed by 
Matthews and the President, bearing 
the Navy seal, and dated September 14, 
1949, before Denfeld’s testimony on 
the B-36. Sen. Millard Tydings (D„ 
Md.), chairman of the Armed Services 
Committee, replied that he was "in- 


clined to believe" that the President 
could remove a top officer even after he 
was commissioned for a new term. Tyd- 
ings contended that Matthews was 
"basically” right since Denfeld was 
never actually sworn in for a new term 
as CNO and was "not fully clothed by 
the office." Denfeld subsequently re- 
plied: "My understanding and the un- 
derstanding of everybody else was that 
I didn't have to be sworn in again.” 

Sherman’s approval came in a Senate 
voice vote Tuesday. 

Transportation Tax 
Reduction Likely 

Growing move in Congress to reduce 
or eliminate transportation taxes got 
lukewarm approval last week from the 
President. 

He recommended "that excise taxes 
be reduced to the extent, and only to 
the extent, that the resulting loss in 
revenue is replaced by revenue obtained 
from closing loopholes in the present 
tax laws." He added: "Reductions are 
most urgently needed in the excise taxes 
on transportation of property, transpor- 
tation of persons . . . etc.” 

The outlook is that Congress at this 
session will eliminate the 3 percent 
property transportation tax and reduce 
the passenger tax from 15 percent to 
10 percent, its prewar level. The only 
difficulty looming is that these changes 
may become entangled and lost in poli- 
tics that will run through all actions on 
tax legislation at this session. Two Re- 
publican moves to reduce transporta- 
tion excise taxes, with amendments to 
oleo and civil service legislation, have 
been defeated in the Senate. Demo- 
crats opposed the amendments as Re- 
publican attempts to walk off with 
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PRODUCTION 


USAF, Navy Bid Information 




AF Invitations to Bid 

Bids openings arc 20-30 days after approxi- 
mate issue dates shown in the following bid 
proposals. Bid sets containing specifications 
for items to be procured will be sent to 
qualified applicants who state bid invitation 

One bid set will be available for exami- 
nation without obligation bv prospective 
bidders, after bid publication date, at each 
of the seven AMC procurement field offices. 
This will enable firms to see specifications 
before writing or telegraphing for their own 

Procurement field office locations: Boston 
Army Base, Boston 10, Mass.; Government 
Aircraft Plant No. 4, Ft. Worth 1, Tex.; 39 
S. LaSalle St., Chicago 3; Wright-Patterson 
AFB, Dayton, Ohio; West Warren and 
Longo Avcs., Detroit 32; 155 W. Washing- 
ton Blvd.. Los Angeles; 67 Broad St., 
N. Y. 4. 



Navy Bid Invitations 

The following bid invitations have been 
selected from those announced by the Navy 
Dept. Aviation Supply Office at Phila- 
delphia. Bid forms may be obtained from 
the Aviation Supply Office, Oxford Ave., 
and Martin’s Milt Road, Philadelphia 11. 
Specifications are not furnished unless re- 
quested by number. 
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AERONAUTICAL ENGINEERING 


IAS Meeting Studies New Science 


Aeroelasticity for first time considered as separate 
subject; 45 technical papers presented at sessions. 


Continuing progress and latest re- 
search trends in many categories of 
aviation were disclosed in the broad 
coverage given in technical papers at 
the 18th annual meeting of the Insti- 
tute of the Aeronautical Sciences in 
New York. More than 1000 registrants 
assembled for the four-day sessions be- 
ginning Jan. 23. 

Indication was that ‘‘aeroelasticity,’ 
a comparatively new science combin- 
ing factors of aerodynamics and struc- 
tures into a single study, generally has 
come to be recognized as a field of 
its own. For the first time, this designa- 
tion was included among the usual 
section headings, such as "rotating wing 
aircraft,” "instruments," etc. Four ex- 
tensive papers were presented on aero- 
clastic problems. 

Most time allocated to any of the 
categories discussed at the meeting was 
given to aerodynamics— indicating that 
this subject still continues to hold top 
priority on the interest of aeronautical 
engineers. And there was evidence that 
in the past year a tremendous amount 
of research has been conducted in the 
field of high-speed flows. Practically 
all of the 12 papers presented at the 
three-part aerodynamic session dealt 
with supersonic and hypersonic phases. 

Safety was the keynote of most papers 
presented at the air transport session, 
which was conducted in cooperation 
with Flight Safety Foundation. Ob- 
servers took this to indicate an increas- 
ing interest in this prime operational 
consideration. 

Discussion of powcrplant factors was 
limited to a symposium on jet installa- 
tion design problems, in which the 
airplane designer’s viewpoint was bal- 
anced against viewpoints offered by rep- 
resentatives of five major engine manu- 
facturers. 

Following are summaries of some of 
the 45 papers presented during the 
three-day session. Remainder of the 
papers will be summarized in the next 
issue of Aviation- Week. 

ROTATING WING AIRCRAFT 
Practical Instrument Flying of Helicopters- 
Owen Q. Niehaus and Joseph A, Cannon, 
Bell Aircraft Corp, 

Development of the helicopter has now 
approached the point where, to realiz.e its 


full potential, it appears desirable to prove 
its capability of being safely flown by sole 
reference to blind flying instruments for 
protracted periods of time. 

A discussion of problems is given, as well 
as a possible interim solution. This in- 
volves the restricted use of currently avail- 
able flight instruments by limiting the mini- 
mum flight airspeed to an arbitrary 40 
nipli. An explanation of stability and con- 
trollability as applied to the helicopter fol- 
lows and their effects on pilot faitgue dis- 
cussed. 

The instrument flight program involving 
a Bell 47D is revealed and a study made of 
instrument placement, relative importance 
of various instruments, and other physiologi- 
cal aspects. The need for specialized instru- 
mentation for accurate representation to 
the pilot of the novel flight characteristics 
of rotary winged craft is acknowledged and 
suggestions for their conception and de- 
velopment arc pointed out. 

A Type of Lifting Rotor With Inherent 
Stability— Kurt I Iohcncmser, Chief of Aero- 
dynamics, Helicopter division, McDonnell 
Aircraft Corp. 

The more important of the forward- 
flight aerodynamic characteristics of a rotor 
type are presented, where the collective 
blade pitch angle is kinematically coupled 
with the collective flapping or coning angle, 
while no coupling is provided between cy- 


be designed to have positive static stability 
as compared to the negative static stability 
of the conventional fixed-pitch rotor; par 
tial blade stall during pull-ups or upward 
gusts may be avoided in spite of a high 
and economic thrust coefficient in steady 
flight and no adjustment of the collective 
pitch control is required for the transition 
from powered flight to autorotation. The 
rotor with pitch-cone change, because of. 
its inherent stability, promises without re- 
course to external stabilizing devices ap- 
preciably improved flying qualities of the 

An Explanation of Some Important Sta- 
bility Parameters that Influence Helicopter 
Flying Qualities— Alfred Ccssow and Ken- 
neth B. Amcr, Aeronautical Research Sci- 
entists. Langlev Aeronautical Laboratorv. 
NACA. 

To provide those engineers interested in 
rotating wing aircraft (but having no special 
training in stability theory) with some un- 
derstanding of the stability and control 
parameters that influence the flying qualities 
of the helicopter, an explanation is made of 
those parameters which are the most im- 
portant to the pilot. 

Three significant factors-static stability 


Tile rotor with Ditch-cone 


T. 


with angle of attack, static stability with 
speed, and control sensitivity— are detailed. 
The explanation is made in terms of funda- 
mental physical quantities. 

Design and Operational Features of the 
Sikorsky 1000-h.p. Helicopter Rotor Test 
Stand-Harry Jensen, Chief Test Engineer. 
Sikorsky Aircraft division, United Aircraft 
Corp. 

Utility' of this test facility and its opera- 
tional limitations arc discussed. A brief 
account of the tests conducted is given. 
Features of the drive, control, instrumenta- 
tion and the mechanics of the force resolu- 
tion system are presented. 

INSTRUMENTS 

Acoustic Measurement of Airstrcam Para- 
meters— Victor B. Corey, Manager, Engi- 
neering Physics division, Fredric Flader, Inc. 

Since the velocity of sound enters ex- 
plicitly into relationships involving the 
Mach number, the true airspeed, and the 
true air temperature of an airstrcam, the 
possibility exists that sound itself may pro- 
vide a means of measuring these parameters 
directly. In 1946 and 1947, the author and 
his co-workers introduced and carried out 
the basic development upon a new family 
of instruments which have been designated 
STAMNI (Sonic True Airspeed and Mach 
Number Indicators). 

A particular case known as Normal In- 
cidence Stamni accomplishes a physical sep- 
aration of variables which results in very- 
great simplification. Mach number is meas- 
ured by the ratio of a variable distance to 
a fixed distance. The true airspeed is 
measured by the ratio of the same variable- 
distance to the acoustic transit time through 
the airstrcam between emitting and receiv- 
ing transducers. Over a large range of 
conditions the acoustic transit time varies 
only with the true air temperature, and 
mav therefore be used to measure this var- 
iable. 

Current work is directed toward the ap- 
plication of Stamni to the measurement of 
Mach number, true airspeed, and true air 
temperature in the high subsonic, transonic 
and moderate supersonic ranges. 

An Internal Six-Component Balance for 
Model Testing at High Speeds— Henry H. 
Hoadlev, Head, Wind Tunnel Section, Re- 
search Department, United Aircraft Corp. 

Given are design requirements and de- 
scription of six-component strain-gage bal- 
ance suitable for mounting inside a small 
sting-supported airplane model to be tested 
at high subsonic or supersonic velocities. A 
mechanical design philosophy is stressed 
which provides small interaction of forces 
and moments and makes possible a straight- 
forward application of the wire-tvpe strain 

design embodies the possibilities of 
replacing individual measuring units and. 
thus, changes in force and moment ranges 
are easily accomplished. Operational ex- 
perience with this balance used in an 8-ft.. 
liigh-subsonic-speed wind tunnel installation 
is discussed. 
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DEPENDABLE 

NATIONWIDE- 

Why Accept Anything 
Less ? 


Y OU FLY with confidence over toughest terrain when 
your plane is powered and protected by famous 
Socony-Vacuum Aviation Products . . . outstanding 
choice of aviation pioneers since the Wright Brothers’ 
first flight. Start now to safeguard engine performance 
with high-quality Mobiloil Aero! Get full take-off, climb- 
ing and cruising power with Mobilgas Aircraft! Insist 
on the best. Why accept anything less? 
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A Precision Omnidirectional Radio Range 
for the Terminal Area— Joseph Lyman and 
George Litchford. Aircraft Radio Research 
Department, Sperry Gyroscope Co. 

It has been determined by national and 
international agreement that a radio svs- 

for short distance aid in navigation and 
traffic control. A polar coordinate system 
has a single site origin. It consists of an 
angular measuring system and a distance 
measuring system and comprises the so- 
called R0 system. 

Measurements of distance to operationally 
satisfactory accuracies can be achieved by 
many techniques. Measurement of angular 
position to satisfactory accuracies has not 
been readily achieved nor has the necessary 
combination of the angular and distance 
systems into an overall integrated svstem. 

Developments of omni-ranges at VHF 
have produced angular accuracies in the 
order of ±3 deg., which appears satisfac- 
tory for the purpose for which they were 
intended— en route guidance. Operationally 
it appears that ±1 deg. or better is required 
for airport area control. The VHF system, 

does not look feasible, inasmuch as a whole 
order of magnitude of accuracy improve- 

Techniques developed and tested at 
higher frequencies have demonstrated that 
accuracies in the order of ±1 deg. can be 
obtained. An automatic coarse and fine 
system of angular measurement has been 
recently achieved at these microwave fre- 
quence (5000 me.). A sine wave pattern 
horizontally distributed through 360 deg. 
provides the coarse measurement; addi- 
tional sine waves superimposed on the first 
sine wave provide approximately a 10:1 im- 


: and fi 
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synchro repeater system. 

Extensive ground and flight tests have 
o far been quite encouraging. Further in- 
-‘yition under AF sponsorship is undcr- 
:o provide a precision omni-range whose 
radio emissions, by means of a radio lens 
system in the vertical plane, are not seriously 
affected by the earth and nearby reflective 

AERODYNAMICS 

A Mechanical Analogy for Hypersonic Flow 
— H. Reese Ivey, Langley Aeronautical Lab- 
oratory, NACA. 

A mechanical analogy for hypersonic flow 
is described which may be useful for the 
Mach range of 5 to infinity. 

The basic characteristics of the various 
flow types are reviewed: Gas dynamics, slip 
flow, and free molecule flow. From that 


■c deten- 


te hypersonic flows. 
The theory of the analogy is developed and 
a simple apparatus is described for demon- 
strating the analogy. 

Functions of the various parts of the 
device arc explained and typical photo- 
graphs of the resulting flow are presented. 
The pictures show the gradual degeneration 
of shock waves as the effective operating 
altitude is increased from the gas dynamics 
region to the free molecule region. 

Possible uses of the analogy are suggested 
and the operating limitations arc discussed. 


Lift on Inclined Bodies of Revolution in 
Hypersonic Flow— G. Grimminger, Scien- 
tific Warfare Advisor, Department of De- 
fence; and E. P. Williams and G. B. W. 
Young, The Rand Corp. 

The importance of body lift is that at 
moderate angles of attack and high Mach 
number it can constitute an appreciable part 
of the total lift of a winged missile. In 
this paper an attempt has been made to 
analyze body lift in hypersonic flow by an 
approximate method and, together with a 
correlation of existing experimental data, 
to indicate the probable variation of body 
lift over a wide range of Mach numbers 
from low supersonic to hypersonic. 

The method of analysis of hypersonic Bow 
over inclined bodies of revolution employed 
here has been denoted as the hypersonic 
approximation. It is an improvement on 
the Newtonian corpuscular theory of aero- 
dynamics (also presented). The hypersonic 

lion to the impact (Newtonian) forces, for 
the centrifugal forces resulting from the 
curved paths of the air particles. 

The Transient Temperature Distribution in 
a Wing Flying at Supersonic Spceds-Joseph 
Kaye, Associate Professor, Mechanical Engi- 
neering, Massachusetts institute of Tech- 
nology. 

Some new problems introduced by super- 
sonic flight of a vehicle are shown to be 
dependent on the determination of the tem- 
perature distribution in the vehicle. Tran- 

wedge-shaped wing or airfoil are calculated 
for the case of constant acceleration from 
a Mach 1.4 to 6. 

A long, numerical solution of the dif- 
ferential equation for heat flow in two 
dimensions with boundary conditions de- 
pendent on time is presented and the re- 
sultant temperature distributions in the wing 
are given in chart form. In this solution 
the spanwise heat flow was assumed to be 
negligible. Results indicated that the heat- 
flow problem could be reduced to one- 
dimensional heat flow in the direction nor- 
mal to the chord without sacrifice of accu- 
racy for a wing with a maximum thickness 
ratio of less than ten percent. 

A shorter numerical solution of the dif- 
ferential equation for heat flow in one di- 
mension-normal to the chord— is shown 
to yield temperature distributions in excel- 
lent agreement with those calculated by 
the method for two-dimensional heat flow. 
This shorter method was used to investi- 
gate the effects of changes in the coeffi- 

of the acceleration. The shorter solution 
is applicable to the general case of a thin 
airfoil, provided the variation of the local 
coefficient of heat transfer with time is 
available. 

The Characteristics of Supersonic Wings 
Having Biconvex Sections— Beverly J. Beane, 
Analytical Engineer, Research Department, 
United Aircraft Corp. 

Little has been published on the char- 
acteristics of supersonic wings with bicon- 
vex sections. Linear solutions for the char- 
acteristics of such wings of representative 
planforms are presented. Results are com- 
pared with those of wings of double wedge 
section, and the respective advantages of 
each indicated. 

On the Stability of Two-Dimensional 


Smooth Transonic Flows— Y. H. Kuo, Pro- 
fessor, Cornell University. 

Steady two-dimensional potential flows 
involving imbedded supercritical regions ad- 
jacent to a body have been calculated but 
their existence h3s not yet been established 
experimentally. To further experimenta- 
tion, the question of stability of such flows 

Following the standard procedure, a theo- 
retically possible flow is disturbed at a cer- 
tain instant and the behavior of the subse- 
quent disturbance motion is investigated. 
By means of the transonic approximations, 
a simple solution valid in the neighborhood 
of the sonic line has been obtained. 

This study leads to the conclusion that 

ies are unstable to pulses with sufficiently 
long initial “wave-lengths" and given “shock- 
strength;" and those over unsymmetrieal 
bodies arc stable to all pulses with arbitrary 
initial “shock-strength" and "wave-length," 
so long as the slope of the body at the 
deceleration-to-sonic point is positive, if the 
body-curvature is negative. 

The second assertion, although in dire ‘ 


ontradiction to existing theories, 
eived partial support from certain 




' cntal data obtained by NACA. The 
critical Mach number for observation of 
potential flow is defined, based on these sta- 
bility criteria. 

Second-Order Theory of Supersonic Flow 
Past Bodies of Rcvolution-Milton Van 
Dyke, California Institute of Technology. 


supersonic flow past axially-symmctric bodies, 
corresponding to the Busemann result for 
plane flow. It is found that a particular 
integral of the second-order iteration equa- 
tion can be written down at once in terms 
of the known first-order solution. The sec- 
ond-order problem is thereby reduced to an 
equivalent first-order problem. The latter 
can be solved with but minor modification 


The second-order solution is compart 
with the exact solution for the cone, and with 
solutions obtained by the graphical method 
of characteristics for cone-cylinder bodies, 
ogives, and open-nosed bodies of revolution. 
In each case the second approximation gives 
a great improvement over the first. 

If the second-order solution is expanded 
in powers of the thickness ratio, it agrees 
with a recent result of Broderick’s. How- 
ever, the expansion in powers is found to 
result in a considerable loss in accuracy. 

For inclined bodies of revolution, it ap- 
pears that a solution sufficiently accurate for 

C tical purposes can be obtained by com- 
lg the second-order solution for zero 
angle with the first-order solution for the 

Rolling-Up of the Trailing Vortex Sheet 
nd Its Effect on the Downwash Behind 


and 


s Aeronautical Laboratory, 

NACA. 

It is found that the degree to which 
the vortices are rolled up depends upon the 
distance behind the wing and upon the lift 
coefficient, span loading, and aspect ratio of 
the wing. 

Although the rolling-up of the trailing 
vortices associated with conventional wings 
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of moderate or high aspect ratio is of little 
practical importance, it is shown that the 
converse is true for low-aspect-ratio wings. 
With these wings, the trailing vortex sheet 
may become essentially rolled up into two 
' — — — ‘ is within a chord length 


The down wash fields associated with the 
two limiting cases of the flat vortex sheet 
anil the fully rolled-up vortices are investi- 
gated in detail for both subsonic and super- 
sonic speeds. The intermediate case in 
which the rolling-up process is only com- 
pleted partially at the tail position’ is dis- 


The Hot Wire Anemometer in Supersonic 
Flow— Leslie S. G. Kovasznav, Assistant Pro- 
fessor of Aeronautics, The’ Johns Hopkins 
University. 

The author has conducted systematic ex- 
periments to determine the law governing 

**“ ‘ ’ a hot wire ' 

> to Mi ’ 
lat the 

the form of a Nusselt : 

linear function of the Square root of the 
Reynold's number when all dimensionless 
quantities are evaluated, not at free stream 
conditions, but behind a normal shock. 

This law is valid only in the case of 
small temperature loadings. For large tem- 
perature differences a non linearity appears 
in sharp contrast to King's law, which has 
been found to be linear with temperature 
difference over a wide range of temperature 

A second problem to be solved is that of 
obtaining adequate frequency response of 
the hot wire equipment in order to resolve 
the turbulent fluctuations in space which 
arc swept bv the wire at high velocity in a 
supersonic flow. Encouraging progress has 
been made in using extremely fine wires 
and in developing electronic equipment that 
will compensate for the thermal lag of the 
fere ce fr^ ^ fre< i oencies ’ " i(hout inter- 

Thc third problem that has been en- 
countered is that of interpreting the hot 
wire fluctuations when the number of flow 
parameter is large. Velocity, densitv and 
temperature all contribute to the hot wire 
reading and it is believed that in some cases 
these effects may be separated. 

Periodic Motions of a Rectangular Wing 
Moving at a Supersonic Speed-T. Y. Li and 
H. J. Stewart, California Institute of Tech- 
nology. 

The aerodynamic forces and moments act- 
ing on a rectangular wing moving at a 
supersonic speed and executing periodic 
motions are computed bv linearized non- 
steady flow theory. Primary attention is 
given to vertical oscillations; however pitch- 
'"<? t0 " ,n S oscillations arc also con- 

Thc aerodynamic forces and moments, in 
terms of the conventional dimensionless co- 
efficients, are presented in tabular and 
graphical form. 

Longitudinal Stability of Elastic Swept 
Wings at Supersonic Speed-Charles W. 


Frick. Ames Aeronautical Laboratory, 
NACA. 

The longitudinal stability characteristics 
of elastic swept wings experiencing bending 
and torsional deformations are calculated for 
supersonic speed by the application of 
'ifting-surfacc theory. A parabolic 


analysis is simplified by considering the 
wing panels to be simple cantilever beams. 

The method is thereby limited in appli- 
cation to wings of high aspect ratio for 
which the root effects are small. Expressions 
for the lift, pitcliing-momcnt. and span-load 
distribution characteristics arc derived in 
terms of the elastic properties of wing; 
namely, the design stress, the modulus of 
elasticity, the shearing modulus, and the 
maximum design load factor. 

The analysis applies to wings with leading 
edges swept behind the Mach lines. In 
all cases, however, the trailing edge is sonic 
or supersonic. 

The validity of the assumption of a para- 
bolic deflection curve is investigated by 
comparison with matrix calculations for a 
wing with the moment of inertia varying in- 
versely with the fourth power of the span- 
wise dimension. It is shown that for such 
wings the assumption of a parabolic de- 
flection curve gives valid results for the 
wing stiffnesses and flight conditions in 
which the designer is primarily interested. 

Calculations made for subsonic speed 
show that the aeroelastic characteristics are 
primarily a function of the flight dynamic 
pressure, at least for wings which have sub- 
sonic leading edges at all flight Mach num- 
bers. 


Flight Tests of a Rolling Missile— Ray E. 
Bolz, Assistant Professor of Aeronautical 
Engineering, Rensselaer Polytechnic Insti- 
tute; and John D. Nicolaides, Aerodynami- 
cist, Ballistic Research Laboratories. 

This discussion presents an experimental 
technique adapted to the aerodynamic free- 
fliglit range of the Ballistic Research Labo- 
ratory, Aberdeen, Maryland. A suitable 
aerodynamic test vehicle is gun-launched by 
a special firing technique which results in 
very small pitching and yawing displace- 
ments of the test vehicle during the subse- 
quent flight. 

This vehicle may be a model of any 

having one or more pairs of wings and/or 
fins set at a differential angle of incidence to 
induce a rolling velocity. During flight, as it 
passes each of 25 stations the missile is 
photographed (shadowgraphs) simultaneously 
in the vertical and horizontal planes via an 
extremely short-duration spark discharge. 
From the photographs, the spatial orienta- 
tion of the missile is obtained, from which 
the linear displacements and angular dis- 
placements in roll arc determined. 

The results indicate that the actual mo- 
tion is well-represented by the theory to 
within the small experimental errors and 
that excellent reproductibility of the aero- 
dynamic coefficients in roll is obtained. Co- 
efficients show a fairly good correlation with 
the linearized theory considering the degree 
of approximation associated with the theory 
when applied to aerodynamic surfaces of 16 
percent thickness as employed on the 
missiles used in the reported tests. 


A Contribution to Generalized Theory of 
Shockwaves— L. Meyerhoff, Research Asso- 
ciate, Department of Aeronautical Engineer- 
ing and Applied Mechanics, Polytechnic In- 
stitute of Brooklyn. 

This paper derives and presents numerical 
solutions of the complete system of the 
Navier-Stokes equations and hcat-balancc 
equation for the problem of the shockwave 
structure in a steady one-ditnensional, vis- 
cous, heat conducting and convecting flow. 
Solutions are first given for the assumption 
of constant gas properties and for two differ- 
ent Prandtl numbers. Solutions are then 
given for the more realistic case in which all 
of the gas properties are temperature de- 
pendent. For this latter work it was neces- 
sary to compute the change in the limit 
values of Rankine-llugoniot due to the 
variable gas properties. 

The numerical work for the constant gas 
property case, shows that the exit conditions 

changes in the chosen boundary conditions 
at the inflection point within a shockwave, 
and that only one highly accurate, special 
condition at this point leads to the uniform 
flow (Rankine-Hugoniot values) at the exit 
such as given by R. Becker in 1922. For 
an initial Mach number of 2.0 it is found 
that the thickness of the shockwave (as de- 
fined by Prandtl) increases to its triple value 
with a decrease of 12 percent in the Prandtl 

For the temperature-dependent gas prop- 
erty analysis, which follows in some points 
the work of R. Becker, the shockwave 
transition region is found to be thicker than 
that obtained for constant gas properties, 
due to the increase of viscosity, conductivity 
and specific heat with temperature. 


AEROELASTICITY 

A System for the Excitation of Pure Natural 
Modes of Complex Structure— Robert C. 
Lewis and Donald L. Wrisley, Aeroelastic 
and Structures Research, Massachusetts In- 
stitute of Technology. 

The need for an experimental method 
which would allow positive separation and 
adequate definition of all the natural modes 
of a complex structure within a prescribed 
frequency range led to the investigation and 
development described in this paper, under 
the sponsorship of the Naval Air Materiel 
Center. 

Due to limitations of either experimental 
equipment or technique, previous methods 
have used more or less arbitrarily located 
points of force application, and have re- 
quired that the natural mode response be 
separated from responses of other modes, 
inadvertently excited, by means of phase 

The development described here stems 
from the idea that if a large number of 
shakers were distributed over a complex 
structure, the adjustment of individual 
shaker forces, at any given natural mode fre- 
quency, could be so arranged that only the 
natural mode in question were excited. If 
such an excitation could be obtained, or- 
thogonal to the one mode, all points on the 
complex structure would go through their 
maximum excursions at tne same instant. 
Under such conditions there would be no 
forcing of adjacent modes and hence no 
phase shifts; the amplitudes of various points 
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We have designs on 

YOUR ACTUATOR 
and MOTOR PROBLEMS 

The exacting specifications for actuators and special motors for 
today’s and tomorrow's aircraft pose many tough questions . . . but it’s likely 
that you can find the answer through EEMCO. Our experience 
in designing and developing many hundreds of special types of electrical 
actuators and motors places at your command the "know-how” 
for producing units of remarkably ingenious design, compact construction, 
low weight, and high performance. We have the engineering 
personnel and facilities to handle the most difficult design and development 
assignments. ..and the manufacturing facilities to deliver the 
largest of orders with gratifying efficiency and speed. This is a matter of 
record with our many customers of note in the aircraft industry. 

Put one of your current problems up to EEMCO. 


Typical solutions of difficult 

Actuator and Motor design problems 
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Made Modern Aircraft Engines Possible 


luAi At the end of World War I, aviation 

ulvM faced a critical situation. Production of 

■UP high-octane aircraft fuels had made pos- 
tplf sible higher compression engines with 
— greater power out-put and improved fuel 

*— economy. But — these advancements 

seemed destined to failure for want of exhaust valves 
which could take the punishment imposed by higher 
compressions, leaner mixtures, and higher engine speeds. 

Engineers in many countries were experimenting with 
so-called "self-cooled” valves. The first to be successful 
was S. D. Heron, then an engineer at McCook Field. In 
1923 he conceived the idea of a hollow valve partly 
filled with sodium and potassium salts. In operation the 
salts liquefied and splashed from one part of the valve 
to another, picking up heat from the valve head and 
transferring it to the stem, where it was dissipated into 
the guide, cylinder head, and cooling system. 

Eaton Manufacturing Company — a principal supplier 
of valves to the government and engine manufacturers — 
took over the development and perfecting of the idea, as 
well as solving the knotty production problems involved 
in forging and machining the highly precise internal 
cavity. Metallic sodium later proved superior to the salts 
originally used, and this type of valve became known as 
the Eaton Sodium-Cooled Valve. 

Sodium-cooled valves permitted the building of engines 
with previously undreamed-of power. By the beginning 
of World War II, they were used in all aircraft engines 
of 300 or more horsepower. Sodium-cooled valves have 
literally made possible the modern reciprocating aircraft 


engine ; they have been one of the most important single 
factors in the development of commercial and military 

Eaton has been privileged to work in close cooperation 
with the aircraft industry in developing many other 
advancements, and in furnishing such vital parts and 
equipment as valves, valve seat inserts, hydraulic valve 
lifters, tappets, coil springs, dynamometers, and turbo- 
jet engine parts. 


( EATON MANUFACTURING COMPANY . ci.v.iand, ohi. 



of the structure would clearly define the 
mode shape, and smooth decays could be 
obtained when the mode excitation was rc- 

The evolution of this concept into com- 
pleted full scale equipment involved four 
major steps: Investigation of suitable criteria 
of "mode purity" by means of a complex 
model with an adjustable distribution of 
energy sinks; determination of suitable 
means of discriminatory action in adjust- 
ment of multiple shaker forces to achieve 
mode purity as indicated by the criteria dis- 
covered; evolution of a working system, 
based on practical requirements, on which 
to base the design of full scale equipment; 
and construction and test of the full scale 
equipment. 

Solution of Aeroelastic Problems by Elec- 
tronic Analogue Computation— Jonathan 
Winson, in charge of Dynamics, Pilotless 
Plane division, Fairchild Engine and Air- 
plane Corp. 

The ease with which complex physical 
problems arc resolved by machine compu- 
tation of the analogue type has led to an 
inspection of flutter and related aeroelastic 
phenomena with a view toward automatic 
solution of these problems. It is found that 
automatic solution is feasible and can be 
carried out in the following manner: the 
basic areoelastic equations for arbitrary wing 
motion are written in suitable form and 
entered in a commercial electronic com- 
puter. Elastic, inertia and aerodynamic 
properties of the physical system are trans- 
lated into fixed potentiometer settings of 
the computer, a small number of variable 
settings being reserved for aircraft forward 
velocity and initial flight conditions. 

Effects of the vortices in the wake of the 
wing are represented by the outputs of 
simple electrical filters. For the understand- 
ing of the flutter characteristics of an air- 
craft, say, machine runs are made at several 
forward velocities, the wing in each run 
being disturbed initially. Pen traces of 
the resulting wing oscillations as functions 
of time yield all required dynamic informa- 
tion. The oscillations diverge above the 

The Gyroscopic Effect of a Rigid Rotating 
Propeller on Engine and Wing Vibration 
Modes— R. H, Scanlan, Associate Professor 
of Aeronautical Engineering, and John C. 
Truman, Rensselaer Polytechnic Institute. 

In many wing vibration analyses it is 
found necessary to take into account the 
effect of flexibly mounted engines. Hence 
it is reasonable to ask what vibratory gyro- 
scopic effect this flexibility may give rise to 
when propellers are whirling. An engine 
mount may be thought of as a horizontal 
beam cantilevered from the wing, having 
both horizontal and vertical flexibility. If 
this beam were infinitely rigid horizontally, 
vibrated, the 


A Recurrence-Matrix Solution for the 
Dynamic Response of Elastic Aircraft— John 
C. Houbolt, Langley Aeronautical Labo- 
ratory, NACA. 

A systematic procedure is developed for 
the calculation of the structural response of 
ibject to dynamic loads. Par- 
jiven the problem of 
ises developed due to 
Difference equivalents 
rtrix notation are used 
flation which per- 


ticular attention is 
determining the str 
flight through gusts, 
for derivatives and r 


on the structure. The chief feature of this 
approach is that the recurrence relation is 
derived directly from the basic equilibrium 
relations of the system without the intro- 
duction of such devices as normal modes, 
the Laplace transform, etc.; generality is 
maintained and yet the operations involved 
not only retain physical significance but also 
are easy to apply. 

The fundamentals of the present recur- 
rence approach in the solution of dynamic 
problems arc first illustrated by means of a 

'“ipcd oscillator example and the 

to the flexible aircraft structure 
de. The method takes into ac- 
count wing bending and twisting flxcibili- 
ties, fuselage flexibility, vertical and pitching 
motion of the airplane, and some tail forces. 
Either a sharp-edge gust or a gust of arbi- 
trary shape, spanwisc or in the direction of 
flight, may be treated. 

Some results obtained by application of 
the recurrence matrix relation are presented 
and the advantages of this approach over 
other methods of evaluating the dynamic 
response of an aircraft arc discussed.’ 


This method has bi 


simple il 


METEOROLOGY 

Observations and Theory of Flow Over Long 
Ridges— Dr. Joachim Kucttncr and Capt. 
Philip Duncan Thompson. Atmospheric 
Analysis Laboratory, Geophysical Research 
Directorate, AF Cambridge Research Labo- 

of soaring flights in the airflow 
ridges provides a qualitative de- 
scription of the flow up to 35,000 feet, and 
"mother-of-pearl” clouds give an additional 
clue to the flow structure up to 80.000 feet. 
The use of radar position-finding systems, 
pressuried sailplanes, and improved soaring 
techniques is expected to yield more com- 
~nd accurate information in the near 


'"high ri 


and climb. This method is applied to a 
number of examples, including Wagner's 
problem. Important effect of headwind in 
counteracting the lift loss is demonstrated; 
real influence of vertical wind gradient on 
rate of climb after takeoff is discussed. 
Vortex Thermometer for Measuring True 
Air Temperatures from an Airplane— Bernard 
Vonnegut, General Electric Research Lab- 

Thc aerodynamic heating experienced by 
a thermometer can be very nearly eliminated 
over the operating range of a B-17 airplane 
bv mounting the thermometer in the center 
of an air vortex created by a simple housing. 

' 1 to simplify air 

made in flight 
and shows promise for measuring tempera- 
tures in clouds. Designs, and data taken in 
flight, are presented for several vortex thcr- 

Measurement of Temperature in the Pres- 
ence of Water Particles— Patrick J. Harney, 
Department of Meteorology, Massachusetts 
Institute of Technology. 

The standard methods of getting free air 
temperature by aircraft are reviewed. The 
thermo-aerodynamic effects introduce large 
errors easily corrected for in clear air. In 
the presence of water drops the temperature 
depends upon the sampling, but that re- 
corded is a function of the wetness and 
ventilation of the thermometer. The latter 
arc dependent upon the type of shielding or 

The collection efficiency of various hous- 
ings is discussed with reference to flight 
and wind tunnel tests. Effect of surface 
roughness of the temperature element itself 
is noted. Some cases of large, unexpected 
temperature changes are mentioned. 

Results of Recent Investigations of the 
Meteorological Conditions Conducive to Air- 
craft Icing— William Lewis, U. S. Weather 
Bureau. 

Flight investigations undertaken by the 
NACA and other agencies to obtain data 
for use in the design of ice-prevention 
equipment, have resulted in the accumula- 
tion of a considerable amount of data on 
the values of liquid water content and drop 
ordinarily found in clouds of vari- 
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pletc a: 


values of liquid water content 
measured in cumulus, stratocumulus and 
altocumulus clouds arc .34, .22. and .10 
cram per cubic meter, respectively. Corre- 
" ’ :rved values are 1.7, 


sponding m 

.8 and .4. 


then, when it 


ed, the gyroscopic mo- 
e propeller due to the 
resultant pitching motion of its axis would 
not produce propeller axis yaw. However, 
engine mount lateral stiffness (which allows 
propeller axis yaw) may actually be less than 
vertical stiffness so that gyroscopic effects 
will play a role as the propeller axis under- 
goes pitching vibrations at the tip of the 
cantilever engine mount. Purpose of this 
paper is to investigate this role under the 
assumption that the p 
rigid disc. 


: propeller itself « 


Typical examples of the flow required by 
the Lyra theory, which among several con- 
flicting hypotheses has produced the most 
realistic results, are compared with observa- 
tions. The differences between theory and 
actuality will be resolved only by considering 
more general distributions of wind and 
temperature. 

Influence of Wind Gradient and Unsteady 
Flow Effects on Short Takeoff Runs-Holt 
Ashley and Donald Nielson. Department of 
Aeronautical Engineering, Massachusetts In- 
stitute of Technology. 

Aircraft taking off over a distance of 25 
chordlengths or less are shown to experience 
an appreciable loss of lift due to unsteady 
flow effects. A simplified approximate itcra- 
presented for evaluating the 
buildup during any takeoff run 


•e approach is 
re lift buildi 


Average observed values of drop diameter 
are greatest in cumulus, and least in strato- 
cumulus clouds, but the differences between 
cloud types arc small compared with the 
variations within each type. 

Icing conditions in the upper portions of 
large cumulus congestus clouds are much 
more severe than any encountered in other 
cloud types, but because of their limited 
horizontal extent, flight in such conditions 
can usually be avoided. Icing conditions in 
stratus and stratocumulus clouds arc usually 
light or moderate in intensity', but consti- 
tute one of the chief icing hazards to air- 
plane operation because of their large hori- 
zontal extent. Ordinarily, significant icing 
conditions do not occur in altostiatus clouds 
or in large areas of general precipitation be- 
cause the presence of ice crystals prevents 
the formation of liquid water drops. 
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Long haul or short... 

designed 
for profits! 

Douglas 

Super DC-3 


V^^nly economical replacement for the famed DC-3— the 
new Douglas Super-DC-3 offers unusual profit opportunities. 

You can convert present DC-3s at a fraction of the cost 
of new transports— and get planes that are fast, modern, 
familiar and economical to operate. 

The Super DC-3 carries up to 31 passengers at 250 mph. 
Payload is almost double that of the DC-3, and gross weight 
is 5,800 pounds greater! Built-in steps lower for use in a 
matter of seconds. Passengers carry wraps and luggage on 
and off to reduce ground delay. 

Large rear cargo space with upswing door makes pos- 
sible combined cargo-passenger operations. Thus the Super 
DC-3 provides economical transportation with maximum 
convenience and efficiency. 

DOUGLAS AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA 
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Aircraft Built by Outside-In Jig Technique 


New “envelope jigging” 
procedure offers many 
production advantages. 


Bv Frederick R. Brewster 
(McGraw-Hill World News) 


London— A new technique of using 
jigs, developed bv the British, may bring 
great changes in aircraft production. 

Normally, aircraft subassembly struc- 
tures are built from the inside out— the 
framework erected first and then the 
skin applied. 

But now The Fairey Aviation Co., 
Ltd. of Hayes, Middlesex, has reversed 
the procedure and perfected a new con- 
struction method, whereby outside skin 
is the first part of the structure to be 
shaped and located, and the ribs and 
other internal members then added. 

► Producibility Factor— Fairey techni- 
cians worked out the new technique 
over the past four years, after making 
intensive studies of British and Ameri- 
can practice. Fairey officials had be- 
come convinced during the recent war 
that better production methods than 
those in use at present were essential to 
improve the "producibility” character- 
istics of aircraft. 

Moreover, Fairey sought to better 
prepare itself for going into quantity 
production of new aircraft types when 
this might be required in the postwar 

The new method, which the com- 
pany calls “envelope jigging” since it 
is based on the outer aerodynamic form 
of the finished aircraft, has been ap- 
plied for the first time to the tooling 
and construction of a complete air- 
craft in its prototype stage with the new 
Fairey 17. This is a carrier-based long- 
range anti-submarine patrol plane pow- 
ered by the Armstrong Siddeley Double 
Mamba turbine-propeller engine driv- 
ing coaxial contrarotating props. 

The procedure has been tested and 
perfected in the construction of some 
components for Fairey's earlier postwar 
projects, such as the Primer and the 
Operational T rainer as well as the Gyro- ‘ 
dyne. And the company states that it 
will be used on all subsequent types de- 
veloped by Fairey. 

► Advantages— Using the new produc- 
tion method from the outset (as has 
been done with the Fairey 17), makes 
the prototype, in effect, the first produc- 
tion aircraft, so that the desirable fea- 
ture of interchangeability of parts is 
obtained beginning with the initial air- 
craft. Ordinarily, this interchangeabil- 
ity is attained only gradually during the 
construction of the first 10-20 craft. 


STRUCTURE IS REMOVED from jig as completed section of the aircraft. 

Other advantages pointed out for the of the design is retained throughout 
new procedure are: the early construction stages, since 

• Control over the final skin contours minor inaccuracies in building do not 
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COMPLETED COMPONENT, ready for attachment to adjacent sections of aircraft. 


accumulate to make dissymmetry a 
real problem and cause delays during 
flight testing. 

These external contours, in essence 
the initial lines to be firmly settled 
and "frozen" on any new type, are 
the first to be transferred from draw- 
ing board to metal, in the new tech- 
nique. The objective (and the achieve- 
ment) of the Fairey system is to pre- 
serve the designer’s original intentions. 
Any inaccuracies that occur during 
building grow inward, rather than out- 

• Accuracy of frame and rib spacing 
and cleavage lines is ensured. 

• Work on the jigs can start much 
earlier— as soon as the shape of the aero- 
dynamic envelope has been settled, 
which is of course, very early in the 
design stage. 

Thus, by the time that detail design 


has been completed, the jigs nearly can 
be ready for construction to proceed. 
Also, this early work on jigs can be car- 
ried forward, with the knowledge that 
the basic construction of the jig will 
not be changed unless the fundamental 
form of the aircraft is changed. 

• When frames, ribs, etc., arc manufac- 
tured, they can be checked for accuracy 
of profile in the jig, before they are s- 
sembled. 

• Cost of construction of the proto- 
type by this method is little different 
from that when conventional methods 
are used. And in the production-stage 
the technique has many obvious advan- 
tages. One is that once the skin plates 
are in place in the jig, a number of 
riveters can go to work immediately, 
with no delay for lining up, etc. 

• Under large-scale subcontracting that 
can be expected during an- wartime 


expansion of production, the subcon- 
tractor can hardly go wrong once the 
jigs have been built and delivered to 

► How It's Done— Aim of the envelope 
jigging procedure, as has been suggested, 
is to make the external form of the air- 
craft conform as closely as possible to 
the designer’s intentions. Hence, the 
method takes these external lines and 
builds jigs to conform to them. 

As soon as the final skin contours are 
known, they are lofted in the usual way 
and heavy gage formers are prepared 
and mounted in the appropriate stations 
on cast square section jig bases. (These 
jig bases arc standard structures which 
can be used for any type of component 
by merely varying their lengths.) Spac- 
ing of the formers naturally varies with 
the part to be made in that jig. 

Into the formers is then mounted the 
jig skin, whose thickness has been al- 
lowed for in lofting the formers, so that 
the inner face of this skin will conform 
to the outer surface of the aircraft's 
skin. Small compound curvatures of 
the jig skin can be accomplished while 
fixing it in place in the formers; more 
complex shapes must be preformed. 

Inner face of the jig skin is then 
sprayed with a light paint, to provide a 
suitable drawing surface. Outline of the 
component to be built, as well as the 
position of all the sheets, rivet holes, 
etc., are then marked out on this sur- 
face with special scribing devices. These 
are mounted on a portable (wheel-fitted) 
table, which is lined up in front of the 
jig base to previously determined 
datums. 

This marking-out is then checked, in- 
suring greater accuracy over traditional 
methods, since frame positions, etc., can 
be checked full-scale, eliminating draw- 

► Drilling, Riveting— After checking, the 
rivet holes are opened out to a diameter 
of J in., since both drilling and riveting 
take place in the jig. The jig skin thus 
becomes, in effect, a drill-template. 
Drilling of the sheets in the component 
being built is done from the outside of 
the jig through the holes in the jig-skin. 
Air drills are used, fitted with a special 
tubular head in which slotted guides 
control the depth of penetration of the 
bit and provide for drilling and counter- 
sinking in a single operation. 

Riveting is done from the inside of 
the jig, with the rivet heads bucked 
from the outside, through the holes in 
the jig skin. 

Milling of the rivet heads to give a 
flush surface to the outer face of the 
finished component is done from the 
outside of the jig, using the same air 
drills as before, fitted with a milling 

Where doors, windows, hatches and 
other openings are to be made, they are 
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RFTTFB SFBVIIIF MEANS “HAPPIER LANDINGS” 
AT IS IMPORTANT AIRPORT! 



TER MINAL BUI L DIN G 

BALTIMORE MUNICIPAL AIRPORT 

BALTIMORE, MARYLAND 


CONVENIENCE . . . COMFORT . . . SERVICE ! You want the best 
of all these things wherever you land. And at the efficiently 
operated Baltimore Municipal Airport, the Atlantic Air- 
craft Distributors, Inc. makes it its business to provide 
excellent hangar and tie-down facilities . . . aircraft and 
engine repairs by skilled, licensed mechanics . . . fast, de- 
pendable maintenance with good aviation products. 
ALWAYS AVAILABLE at Baltimore Municipal Airport are 
high-quality Esso Aviation Products. Proved by more than 
40 years of actual flying . . . backed by continuing research 
in America’s largest and most modern aviation petroleum 
laboratories . . . Esso Aviation Products are known for de- 
pendable performance! 


WHENEVER YOU LAND at Baltimore Municipal, you’ll 
find efficient traffic handling 24 hours a day by the 
CAA operated tower and weather station ... a good 
restaurant right in the Terminal Building . . . and con- 
venient bus and limousine service. 
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&ntiViy- MODEL 406 

RECORDING OSCILLOGRAPH 


VIBRATION - TEMPERATURE 
STRESS - STRAIN ANALYSIS 

where any or all of the above information is an important factor. 


FEATURES 



OPTIONAL FEATURES 

2. Trace scanning for observation of steady stole phenomena. 



For additional information write 



built in the jig along with the adjoining 
parts, thus guaranteeing an automatic 
fit. Modifications of the internal struc- 
ture, when required, can Ire adapted 
into the jigs with very little trouble, 
either by preparing a new jig skin plate, 
or by drilling new holes and plugging 
those no longer needed. 

Outside jigs for checking the external 
shape of components arc not new. In 
the construction of the laminar-flow 
wings for the Armstrong-Whitworth 
A. W. 52 all-wing research aircraft, 
laminated plastic members clamped in 
the jig were used as formers for the skin 
panels of the wing sections. And drill- 
ing and riveting in the jig have also 
been done before. 

But the Fairey scheme is believed to 
be the first where external jigs control 
the complete structure. 

► Organization Changes, Too-Fairey 
has reorganized its technical setup to fit 
the new method. In the past, the Air- 
frame Design Staff have worked more 
or less as an independent unit, and 
only when a particular aircraft was 
about to be put into production were 
Tool Design Staff allowed to come into 
the picture. 

At that stage, production-type as- 
sembly jigs were designed and built, 
which could only be proved on the first 
production aircraft. This meant that 
these jigs were designed under pressure 
for speed, and second thoughts were 
difficult to incorporate because the jigs 
were already in use and the delay to 
production ' involved in making any 
changes in assembly methods could sel- 
dom be permitted— particularly when 
large quantities of components had al- 
ready been completed by the original 
scheme. 

Now, Fairey’s Jig and Tool Staff (re- 
named the Production Development 
Group) has been reformed into three 
sections. One section works right along- 
side the airframe designers in the design 
office. It is responsible for scheming 
the main and sub-assembly jigs for the 
components to which it is assigned, as 
the design progresses, and at the same 
time for maintaining liaison with the 
lofting department. 

Second section is concerned with the 
manipulation and manufacture of sheet 
metal parts. 

Third section deals with all machined 

Continuous liaison between the de- 
sign office and the factory floor, 
achieved by this new Production De- 
velopment Group, means that any diffi- 
culties in assembly or troubles on the 
jigs are made known to the designers 
while the prototypes are being built, 
while the jigs are always capable of 
being modified so as to’ be ready for 
production immediately the order is re- 
ceived. 
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America’s Most Outstanding 
Truck Values 

—with more power than ever! 

Here are the models to make motor-truck 
history. These new Chevrolet P*L trucks are 
advance-designed for the heaviest loads, the 
roughest roads, the lowest cost per trip. 

They are far ahead in popularity, perform- 
ance, payload, price— and they are the most 
powerful trucks Chevrolet has ever built. 
There is a P*L truck for every trucking job and 
every one is a real leader on the job. 



Leading with all these PLus Features: 

load • THE NEW POWER-JET CARBURETOR: smoother, qulckor acceleration 
responso a DIAPHRAGM SPRING CLUTCH lor oosy action engagement • 
SYNCHRO-MESH TRANSMISSIONS lor lost, smooth shilling o HYPOID REAR 
AXLES— S limes more durable than spiral bevel type e DOUBLE-ARTICULATED 
BRAKES— lor complefe driver control o WIDE-BASE WHEELS lor increased tire 
mileage e ADVANCE-DESIGN STYLING with the "Cab that Breathes" o BALL- 
TYPE STEERING lor easier handling o UNIT-DESIGN BODIES - precision built. 
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FINANCIAL 


Airlines ’50 Profit Outlook Studied 

Indiscriminate air coach growth and mail pay cuts are 
seen by survey as factors that could limit earnings. 


A cautious view of potential airline 
earnings is advanced by Standard & 
Poor’s in a current review. 

This investment advisory service de- 
clares that prospects favor further mod- 
erate growth in airline traffic over com- 
ing months. The outlook for profits, 
however, is believed to be less clearly 
defined primarily because of the uncer- 
tain extent to which coach-fare-expan- 
sion may divert regular fare traffic. Also, 
the striking gain in 1949 profits may 
invite a cut in mail pay, particularly 
in view of pressure for greater economy 
in government expenditures. Apart 
from the latter possibility, the service 
asserts that year-to-year earnings com- 
parisons may be moderately favorable 
over the near-term, thus encouraging 
resumption of dividends by an increas- 
ing number of companies. 

► Good Business Expected— In support 
of its position. Standard & Poor’s as- 
serts that general business conditions 
are expected to remain extraordinarily 
good at least during the first half of 
1950. Passenger fare boost of 1 24 per- 
cent bv 61 eastern railroads in No- 
vember. 1949, raised first-class railway 
and coach tariffs between major travel 
centers above comparable airline fares. 

Also, the activities of irregular air 
carriers have been reduced materially 
since mid-1949 by Regulation 292.1, 
military personnel are being carried at 
a 10 percent discount since July 1, 1949, 
and the Civil Aeronautics Board ex- 
tended approval of air coach and family- 
fare discounts to June 50, 1950, while 
trans-continental coach tariffs of Ameri- 
can and TWA expire with 1950. 

The investment service declares that 
further moderate growth in passenger 
traffic (barring industry accidents), 
diminishing growth in freight business, 
and mail compensation at around the 
high annual rate of 1949 are indicated 
over the near-term. The outlook for 
comparatively stable labor, fuel, and 
material costs contributes to the ex- 
pectation of generally satisfactory year- 
to-year profits comparisons in the 1950 
first-half. Final results will be affected 
importantly by the extent to which 
the growth of air coach business cuts 
into regular-fare traffic. 

► Air Coach Competition Up— The ad- 
visory service makes the significant 


statement that success of original air 
coach services at 4 cents-a-mile (stand- 
ard tariffs were 6 cents) initiated be- 
ginning late in 1948 by Capital, TWA 
and Northwest, stemmed from their 
limited availability, over-average seat- 
ing capacity, selectivity and long hauls. 
Some of these characteristics are rapidly 
disappearing, as CAB authorizations late 
in 1949 permitted parallel competition 
by Capital and Eastern (New York- 
New Orleans), Eastern and National 
(New York-Miami), Delta and Eastern 
(Chicago-Miami), and American and 
TWA, New York-Chicago-Los Angeles 
since Dec. 27 at 4.5 cents a mile. 
These awards appear to bar the Board 
from disqualifying petitions of other 
airlines despite its September, 1949, 
statement against broad and indiscrimi- 
nate expansion of air coach. While air 
coach is expected to promote air travel, 
the statement sees a risk that uneco- 
nomic conditions may develop. 

Standard & Poor's expands this po- 
tential jeopardy in some detail. First, 
seating capacity is being enlarged to 
equalize the effect on revenues of the 
reduced fares, at a time when the in- 
dustry's basic problem is over-expansion. 
Second, the prospective gain in traffic 
may be insufficient to allow profitable 
operations without serious diversion 
from standard schedules. Third, trans- 
continental and other long-haul air 
coach flights show promise, but dis- 
parities in fares among regions may 
force marginal short-haul airlines to 
offer discount flights. 

► Operating Costs Rigid— Supplement- 
ing this reasoning, the service asserts 
that the bulk of airline operating costs 
are relatively rigid and the resultant 
leverage is substantial. If air coach 
tariffs do not produce a sufficiently 
large increase in traffic, over-all profits 
would be subject to dilution. Con- 
versely, an adequate gain would pre- 
sumably redound largely to the benefit 
of earnings. There is also the possibility 
of mail rate reduction in the event of 
sustained good profits over the medium 
term, since compensation received by 
all companies, according to Standard & 
Poor's, except American and Eastern 
is on a subsidy basis. 

The service expects the airlines serv- 
ing the international field to experience 


favorable operations during the 1950 
first-half. In 1949, combined revenue 
passenger-miles gained some 14 per- 
cent, and mail and freight tonnage rose 
sharply. Net operating income is esti- 
mated to have approximated S20 mil- 
lion compared with $13,947,216 in 
1948. Widespread devaluation of for- 
eign currencies in September, 1949, led 
the 69 commercial airline operators, 
representing 41 countries, to hold 1950 
fares at existing levels in dollar areas. 

Attention is called to special fare 
inducements prevailing early this year. 
Due to these special bargain fares, and 
the Catholic Holy Year celebration in 
Rome, the investment service expects 
that air traffic to Europe will be un- 
usually heavy during 1950. 

► Earnings Estimated-Of particular in- 
terest is Standard & Poor’s estimated 
earnings for 1949 among the separate 
airlines. For comparison purposes, final 

1948 results are shown. 

These comparative earnings, with 

1949 estimated by Standard & Poor’s, 
are as follows: (On a common share 


American 

Capital 

Eastern 

Northwest 

Pan American . . . 

TWA 

United 

Braniff ......... 

Chic. & South . . . 
Western 


1948 1949 

50.67* $0.90 

0.26 3.00 

0.98 0.75 

1.51* 0.80 

0.75 0.80 

0.24* 1.50 

0.72* 0.80 

0.19 0.25 

1.26 1.25 

0.26 0.70 


It is noteworthy that Eastern is the 
only carrier whose 1949 earnings are 
estimated to be lower than for 1948. 
While Colonial is not shown, that 
carrier is expected by the service to 
have operated at a loss during 1949. 
The 1949 estimated earnings for Capital 
presumably include the profit realized 
by the company on the retirement of 
its debentures last year and probably 
does not give effect to the possible dilu- 
tion of the common by the potential 
conversion of debentures outstanding. 

Importance of leverage in airline 
operations is also highlighted by Stand- 
ard & Poor's estimate of 80 cents per 
share for Northwest last year. For the 
nine months ended Sept. 30, 1949, this 
carrier earned $2.01 per share. The ac- 
celerated degree of loss which set in 
starting sometime in October may 
easily support the investment service’s 
estimate of final 1949 results. 


(Ed. Note — The opinions reviewed are 
those of the advisory service and not 
necessarily those of this writer. Neither 
the writer nor Aviation Week stands 
sponsor to or endorses the advisory 
service indicated above.) 

— Selig Altschul 
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Simple Steps 

insure precision formation 
of aircraft skins 
and structural elements: 


The numerous advantages of forming aircraft 
parts by the Hufford stretch-wrap-form principle 
have been recognized and accepted by major air- 
craft manufacturers throughout this nation and 
abroad. 


embodied in all HUFFORD machines. 

GREATER ACCURACY AND UNIFORM- 
ITY OF PARTS ... So exact that forming 
dies can be used as check-tooling, elimi- 
nating a normally costly investment. 

IOW TOOLING COST . . . Dies are quickly 
and economically made from Kirksite or 
ordinary Masonite die stock. Identical 
parts are thereafter easily produced, as 
required. 

SPRING BACK IS ELIMINATED after form- 
ing by a final stretch which “sets” the de- 
sired contour. 

I'' PLAIN SKINS AND EXTRUSIONS are 

quickly formed on the same machine 
changing only jaw types. 

TAPERED SKINS AND EXTRUSIONS are 
possible to form since each arm moves in- 
dependently. Thin sections are stretched 
and formed first, followed by thick sections. 
GREATER STOCK SAVINGS are afforded 
by exclusive Hufford jaw design. 

RAPID PRODUCTION RATE . . . Quickly 
amortizes original equipment cost. 

Look to Hufford for the fastest, surest, most 
economical forming method on a cost-per-piece 


HUFFORD MACHINES are available 
in a wide range of models, tonnages and work 
sizes for forming both sheets and extrusions. 
Your inquiries are solicited. 
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NEW AVIATION PRODUCTS 



COSTS ARE CUT by using instructor's station with present instrument trainers. 

New Low-Cost Navigation Trainer 

Link offers electronic device designed to train pilots 
in procedures outlined in ANDB’s facilities program. 


An electronic training device designed 
to give realistic, low-cost instruction in 
the radio navigation procedures pro- 
posed under the Air Navigation Devel- 
opment Board's interim facilities pro- 
gram, is being offered to airlines by 
Link Aviation, Inc., Binghamton, N. Y. 

Called the all-weather automatic 
radio aids unit, the device is an in- 
structor's control station equipped for 
complete training of pilots in present 
and future radio navigation techniques 
expected to come into use in the next 

►Ties to Present Link-To cut costs 
Link has designed the new instructor's 
station for use with present instrument 
trainers owned by airlines. It replaces 
the wind drift, radio, crab and desk now 
used with the C-8, 1-CA-l, F. and 
ANT-18 student Links-requiring only 
that the outmoded part of current train- 
ers be modified. The new unit will be- 
come an integral part of all Links built 
in the future. 

The device incorporates such equip- 
ment as the ID-249 cross-pointer, radio 
magnetic indicator, omni-directional 
range, distance measuring equipment, 
arbitrary course computers, and ILS and 
GCA instrument approach aids. It re- 
portedly is the first to be capable of 
reproducing a number of radio stations 
simultaneously in any given geograph- 
ical area, so that the pilot may be taught 
a realistic instrument navigation situa- 

► Cross-Country— Tlie instructor can 
give complete cross-country training 


simply by continually relocating his 
hypothetical radio stations in a leap- 
frog procedure. 

A minimum of two station locators is 
provided, with all controls necessary 
for setting in type of station, frequency, 
call letters, maximum range and ap- 
proach bearing. Static, signal attenua- 
tion, marker beacon locations, maxi- 
mum reception range can be set to 
accurate values for the problem being 

The instructor can set in the radio 
station at any desired point on the fre- 
quency band. The pilot, using controls 
identical to those in the actual airplane, 
is required to tune to the proper fre- 
quency in the normal manner. Voice 
facilities permit the instructor to simu- 
late tower, range control, GCA con- 
troller, or any ground control desired. 
Communications may be made on low 
frequency or VHF. 

► Flight Record— A constant record of 
the pilot's flight path is pen recorded on 
a 22 x 22-in. area. When distance is 
scaled to 1 in. = 32 mi., straight-line 
flights up to 1000 mi. can be recorded 
on a single RFD chart. Large scales, 
1 in. = 1.2 mi,, with charts of ap- 
propriate ratio, permit accurate tracking 
of instrument approach problems. The 
inputs to the recorder include true air 
speed, wind direction and velocity. This 
last may be up to 120 mph. from any 
direction— double the maximum avail- 
able in previous training equipment of 
this type. 

The instructor may select any one of 


eight call-letters for VHF, and any one 
of four for low frequency stations. Re- 
movable cams provide for further variety 
of call letters. 

► Saves Instructor's Time-A major 
advantage of the unit, according to its 
maker, is that the only adjustments re- 
quired of the instructor are those the 
machine cannot compute, such as fre- 
quency and location of station to be 

Since these few adjustments arc 
made prior to the flight, and the in- 
structor is relieved of the duty of simu- 
lating signals, etc., he is left free to 
devote liis full attention to evaluating 
pilot performance and correcting errors 
in procedure. 

This means more emphasis on proper 
voice procedure, more complete simu- 
lation of air traffic control, and in gen- 
eral, more effective training periods in 

Titanium Tubing 

Commercially pure titanium tubing, 
offered in limited quantities by Super- 
ior Tube Co., Norristown, Pa., is spe- 
cially suitable for applications where 
lightweight, strength and high corro- 
sion-resistance take precedence over cost 
for material. 

Analysis limits have been tentatively 
fixed on product as follows: Titanium. 
99.5 min.; iron, .15 max.; silicon, .15 
max.; magnesium, .10 max.; nitrogen, 
.15 max.; oxvgen, .20 max.; carbon, 
.05 max. 

Coming in three standard tempers, 
annealed, half hard and hard drawn, 
tubing has these properties when an- 
nealed: Ultimate strength, 80,000 psi. 
max.; yield strength, 40,000 psi. min.; 
elongation in 2 in., 25 percent max.; 
hardness, Rockwell B, B95 max. 

Tubing has been produced in sizes 
ranging from 3 x .049 in. wall to 
S x .010 in. wall. With development 
underway, firm eventually expects to 
have heavier wall thickness and seamless 
tubing available. 

All-Weatlier Mounts 

Silicone rubber mountings, which 
will carry design loads and dampen vi- 
bration within temperature ranges of 
— 100F. to 500F., are announced by 
the Connecticut Hard Rubber Co., of 
New Haven. Conn. Called Cohrlastic, 
the new mounts will protect delicate in- 
struments where climatic conditions or- 
dinarily are either so cold as to render 
rubber stone hard, or hot enough to 
make ordinary rubber mountings soft 
and gummy. 

Mountings are available in many sizes 
of AN instrument series and can be de- 
signed where temperature resistance is 
required with vibration characteristics 
of a shear-type mount. 
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Gage-Block Accessory 

Accessory set, J-19, designed for use 
with all makes of precision gage blocks 
is offered by Jansson Gage Co., Detroit, 
Mich. Furnished in hardwood case, set 
includes jaws, straight edges and ad- 
justance holders in various sizes, as well 
as center pointer and scriber. 

Jaws, used for assembling temporary 
limit gages for external and internal 
measurement, are furnished in six sizes. 
Two four-blade type straight edges are 
included, said to be straight to within 
four millionths of an inch per inch of 



Bench Tapper 

For tool and die shops, experimental 
departments, service units and light as- 
sembly operations, Model H. T. 250 
hand tapper, offered by H. D. Herder 
Tool Specialties Co., 2424 Brook Dr., 
Kalamazoo, Mich., is bench type ma- 
chine designed for small-hole precision 

Device is designed to accurately tap 
right angle holes and is represented to 
reduce breakage and increase tap life. 
Four collets, handling standard shank 
sizes and taps from No. 0-i in. are sup- 
plied with each machine. Permitting 
use of right and left hand taps, unit has 
spindle arm which can be adjusted on 


both the lateral and the vertical axes. 

Maximum distance from working sur- 
face of machine to bottom of tap is 
6 in. Adjustable clamps arc provided 
for securing work to base. 


Hand Truck 

For aircraft plants, fixed base opera- 
tions and airports, lightweight hand 
truck. No. A-106, made by Sage Equip- 
ment Co., 30 Essex St., Buffalo, N. Y., 
features one-piece, all welded steel con- 
struction. 

Supplied with solid rubber wheels or 
5-in. diameter, semi-pneumatic tires, 
truck also is available with curb or step 
climber and solid nose. Finished in yel- 
low enamel for easy spotting, nit has 
13J X 45-in. frame, weighs 18 lb. 



Thread Chasing Aid 

“Meritoll" lathe attachment, offered 
by Motch and Merryweather Machinery 
Co., 715 Penton Bldg., Cleveland 13, 
Ohio, permits external or internal thread 
chasing to be performed easily by ma- 
chine operators who are not specially 
trained for this job. 

Device automatically retracts lathe 
tool from the work at any desired setting 
and simplifies chasing of precision 
threads. Small or large lot production 
can be done on ordinary lathe with re- 
peatable accuracy. Unit is quickly 
mounted on any 9 to 14-in. capacity 
V-wayed machine. 


Hydraulic Seals 

For 3000-psi. aircraft hydraulic equip- 
ment, AN6290 O-rings made to Speci- 
fication AN-G-35 and fabricated from 
special synthetic rubber, are offered by 
Parker Appliance Co., Cleveland, Ohio. 

Material (Parker compound 145-140) 
has tensile strength of 1 340 psi., Shore 
“A” hardness of 88 deg., 100 percent 
elongation, and adequate freeze resist- 
ance at —65 F. It is believed to be only 
one yet available which meets all re- 
quirements of AN-G-35 at this tempera- 


Rings are used for seals at port fitting 
connections on valves, cylinders and 
other hydraulic accessories. Available in 
sizes from 3 to 16 (ft-l in. o.d.), they 
are identified by yellow paint stripe 
A-in. wide around entire outer circum- 
ference. Other molded gaskets and parts 
are also available in this special new 
compound. 



Remote Receiver 

Remotely controlled VHF receiver, 
Model LR-5BR, with small cockpit tun- 
ing control unit, Model LR5-CR, de- 
signed to permit flexible mounting 
arrangements, is announced by Lear, 
Inc.. 110 Ionia Ave., N.W., Grand 
Rapids 2, Mich. 

Receiver can be mounted in any con- 
venient position in fuselage. Featuring 
continuous tuning for all VHF tower, 
radio range and VOR reception facili- 
ties, it weighs only 3 lb. 11 oz. and 
measures 3ix 6ft x 1033 in. 

Cockpit tuning control unit, intended 
for easy tuning and day or night read- 
ability, can be mounted in numerous 
positions to suit pilot’s convenience. 
With dimensions of 14 X 333 X 333 
in., unit weighs only 6 oz. 



Radio Panel 

Special panel for Narco radio equip- 
ment in Beechcraft Bonanzas now is 
being produced by National Aeronau- 
tical Corp., Wings Field, Ambler, Pa. 
New panel consolidates all controls and 
instrumentation, with exception of left- 
right meter which is located on regular 
instrument board. Special panel and 
control knobs are finished to match 
closely with rest of instrument installa- 
tion on Bonanza. 
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It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle— U. S. A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype . . . and to atomic energy and its un- 
told potentialities. 

Vf Since 1900 we have increased our supply of machine power 414 times. 

Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 

« Since 1900 we have increased our annual income from less than 22400 per 
household to about $4000 (in dollars of the same purchasing power), yet . . . 
Since 1900 we have cut IS hours from our average work week— equivalent to 
two present average workday's. 

How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 

THIS IS THE MIRACLE OF AMERICA . . . it’s only beginning to unfold. 

Published in the public interest by: 

McGraw-Hill Publications 







EnXE3-Fi rs * Choice for Transatlantic Airline Communicatic 


equipment, and radio beacon service is provided at 
Reykjavik, Iceland, by WILCOX Type 96-200 Trans- 


lines make daily mockery of the vast space of the At- 

come and go hourly at New York, Miami, Gander; 

Shannon, Ireland, and Lisbon, Portugal. These Euro- 
pean and American airports are equipped with 
modern long-range, multichannel WILCOX Trans- ports of entry. 

milters. WRITE TODAY... for complete infor 

Oslo, Norway, and Stockholm, Sweden, us 
WILCOX Trant 


Thus, the giant airliners of the world's major 
rways are protected in flight and guided safely 
the runways of Europe's and America's principal 


sir-borne, ground station, point-to-point, o 
basic communications to-ship communications equipment. 


WILCOX ELECTRIC COMPANY 

KANSAS CITY MISSOURI 


AIR TRANSPORT 


formance was ''good,” "fair,” or “poor." 
Such reports, the institute declared, can 
mean quite different things to differ- 



pilot’s judgment depends to a large ex- 
tent on how well he remembers what 
occurred during the flight. It added that 
many studies on reports of eye-witnesses 
have shown that memories of specific 
events tend to become blurred and dis- 
torted. 

Check-pilots using the objective 
flight-check need not rely on memory 
because all recording is done in the air 
immediately after observations are 
made. ''Further." the institute declared, 
"the check-pilot can devote his entire 
attention to observing and recording, 
since it is planned that Ire conduct the 
check from the jump scat and that a 
safety pilot be provided to watch for 
other traffic from his position in the 
right-hand seat." 

► Vagueness Eliminate .1-Evcn though 
observations are made arid recorded im- 
mediately, present reports do not al- 
ways convey the same impression to 
others. Many currently issued flight- 
checks consist of a list of maneuver 
titles with spaces following each for 


“But pilots checked with the revised 
flight-check are assured that the judg- 
ment of their performance will be based 
on objective, detailed records of what 
occurred during the check-flight,” ac- 
cording to the institute. 

This objectivity of the new report is 
attained by use of: 

• Pictorial diagrammatic aids which 
portray various courses and attitudes 
of the plane for easy reference and com- 
parison by check-pilots. 

• Quantitative data such as those 
which can be read accurately from 
flight instruments. 

• Precise descriptions, not, for exam- 
ple. “how well" a pilot accomplished 
the ILS approach as a whole, but 
specific data such as whether after the 
procedure turn lie overshot or under- 
shot the localizer or did not use the 

Check-pilots differ in the standards 
they expect pilots to meet, the insti- 
tute continued. "Besides the fact that 
most flight-checks do not specify stand- 
ards in operational terms, there are dif- 
ferences due to variations in check-pilot 
proficiency, training and attitudes. On 
the other l and, standards on the ob- 
jective flight-check are the same for 

"Many flight-checks do not spell out 


CAB CHAIRMAN 
Pan American Airways President Juan 
Trippe (left) was a smiling observer as Civil 
Aeronautics Board Chairman Joseph J. 
O'Connell, Jr., and CAB Chief Pilot Robert 
V. Garrett recently tried out the Curtiss- 


CHECKED OUT 

Wright Dchmel Electronic Flight Simula- 
tor used by PAA and other airlines for train- 
ing Stratocruiscr crews. Besides inspecting 
the trainer, O'ConneU went through Pan 
American's shops at LaCuardia Field. 


Improved Tests for Pilot Skills 


High level of objectivity and consistency found in new 
method of measuring flyers’ basic proficiency. 


A new "objective” flight-check report 
designed to minimize the check-pilot’s 
personal bias or shortcomings while em- 
phasizing a standard set of maneuvers 
of critical importance in piloting a 
transport plane is currently receiving its 
finishing touches. 

The revised procedure was developed 
after two years' work by the American 
Institute for Research, Inc., Pittsburgh, 
which was financed in its studies by the 
Civil Aeronautics Administration. In 
summarizing its recent work, the in- 
stitue emphasized that the new flight- 
check is for use in the original certifica- 
tion of airline captains and is not de- 
signed to replace the airlines’ six- 
months check. 

► Other Uses— Although the revision 
is a possible substitute for the present 
CAA pilot flight-test report (CAA form 
ACA-342A), the institute noted that 
"the problems of flight-checking on the 
six-months checks are very similar, and 
many of the methods and some of the 
maneuvers should be equally appli- 
cable.” 

Problem of the six-months check is 
now being studied by the research 
group. 

It believes that the same prin- 
ciple of objective testing also may be 
applied advantageously to examinations 
for private and commercial pilot's cer- 
tificates and instrument and instructor's 

Air Line Pilots Assn., which origi- 
nally was very skeptical of the whole 
psychological research program, coop- 
erated extensively in tests leading to de- 
velopment of the new flight-cheok 
report. 

Some wariness concerning the pro- 
gram still exists. 

► Views Differ— The American Institute 
of Research observed that check-pilots 
differ widely in their opinions of what 
maneuvers should be included in the 
flight-check. In constructing its new, 
objective flight-check, the research 
group determined the most critical 
maneuvers by studying accident reports 
and analyzing interviews which had 
been conducted with several hundred 
airline pilots and CAA agents. 

Pointing out that flight-check forms 
in current use are generally filled in on 
the ground, the institute said this 
means that the accuracy of the check- 
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the task of the pilot to be examined, 
and he is uncertain as to precisely what 
is expected of him. For example, some 
check-pilots consider it most important 
not to lose any airspeed, while others 
emphasize maintenance of a constant 
altitude.” 

► Pre-Flight Discussion— The objective 
flight-check stipulates that the check- 
pilot and examinee discuss the Sight on 
the ground so that the examinee knows 
in advance the limits he is expected to 
maintain. Each point to be covered in 
the objective flight-check is outlined to 
minimize the possibility of misunder- 
standing by the examinee. 

Under present checking procedures, 
not only do examinee pilots frequently 
disagree with the check-pilots concern- 
ing their flying proficiency, but check- 
pilots flying on the same flight often 
disagree in their ratings of the exam- 
inee’s skill. 

High agreement between check-pilots 
reportedly is obtained in the objective 
flight-check. The new procedure is said 
to disprove the idea that a pilot's skills 
differ markedly from flight to flight 
and day to day. And if the pilot exam- 
inee wants to know whether he has 
done a good job, he need only refer 
to the record, which clearly denotes his 
strong points and weaknesses. 

► Test Cited— Consistency of the ob- 
jective flight-check procedure in meas- 
uring basic skills has been pointed up in 
tests which have been conducted with 
Air Force, CAA and airline personnel, 
the institute said. 

First trial of the new flight-check was 
conducted with USAF pilots at Barks- 
dale Field, Louisiana. Twenty-seven 
pilots flew the check-flight twice. They 
were observed on the first flight by two 
check-pilots and by two different check- 
pilots on the second flight. Good check- 
pilot agreement on the same and differ- 
ent flights was demonstrated. 

The check was revised on the basis 
of findings in the first tryout and re- 
peated on 26 CAA examiners and in- 
structors at Oklahoma City. Here the 
results were even better, and higher 
reliabilities were obtained than in any 
earlier types of flight-cheeks, the insti- 
tute declared. 

► Airlines Cooperate— The airline try- 
out compared the objective procedure 
with the one in current use— CAA’s 
flight test report form ACA-342A. A 
total of 63 experimental flights were 
made by American Airlines, TWA, 
Eastern, Chicago & Southern, Mid- 
Continent. Northeast, Northwest, Delta 
and Colonial. 

Each pilot "applicant” flew two 
check-rides on different days. On each 
ride, CAA agents and airline observers 
rated the applicant’s performance in 
the new objective flight-check booklet 
and on the CAA ATR flight test report. 
There were different observers on the 


first and second rides in each instance. 

Result was that with the objective 
flight-check, there was 88 percent agree- 
ment on successive days as to whether 
or not the applicant was qualified. By 
contrast, on the present CAA flight test 
report there was only 63 percent agree- 

► Better Results Expected— Institute 
officials expect even higher agreement 
among checx-pilots as they become bet- 
ter acquainted with the new testing 
procedure. 

The recent tests, the institute asserts, 
provide clear evidence that check-pilots 
using the new flight-check are able to 
agree in their ratings of pilot per- 
formance, and that the objective flight- 
check gives consistent results. Final 
revision of the new flight-check report 
will be made on the basis of comments 
and suggestions of pilots and check- 

E ilots who have used it. A manual will 
e prepared later. 

Navigation Aid 

A powerful mercury-vapor light on 
the tower of the John Hancock Mutual 
Life Insurance Co.’s new building in 
Boston has been classified by the Civil 
Aeronautics Administration as a "true 
aid to air navigation.” 


Air America, one of the nation’s “big 
four” transcontinental nonscheduled 
operators during much of 1948 and 
1949, has been ordered to show cause 
why its letter of registration as a large 
irregular carrier should not be revoked 
for knowing and wilful violation of the 
Civil Aeronautics Act. 

The Civil Aeronautics Board gave the 
Los Angeles company 1 5 days to answer 
a series of charges involving alleged 
illegal activity. Officials were directed 
to preserve all documents and records 
pertaining to operations since early 
1948. 

► Rapid Rise— Headed by Fred A. Mil- 
ler, Air America skyrocketed into promi- 
nence soon after it started S99 coast-to- 
coast flights with leased DC-4s in July, 
1948. While flying onlv the last six 
months of 1948, it carried nearly 11,000 
passengers to rank third among trans- 
continental nonskeds for the year. 

From Jan. 1 to Apr. 1, 1949, Air 
America voluntarily suspended all oper- 
ations and subleased its planes. Miller 
said he hoped this prolonged break in 
activity would help establish a pattern 
of irregular operations as required by 
the nonscheduled exemption. 

► AA Plaint-Earlier, in August, 1948, 


EAL-IAM Sign 

Eastern Air Lines and the Interna- 
tional Assn, of Machinists have signed 
a new two-year agreement covering all 
employment conditions except wages, 
which are still in dispute. 

New agreement calls for an improved 
"injur)' on the job” benefit which will 
pay full wages for six months to five- 
year-or-more employes injured on the 
job, before the worker begins collecting 
workman’s compensation. Younger em- 
ployes are reported to benefit by propor- 
tionate amounts. 

Employes start the plan with 
amounts of injury and sick leave “in 
the bank,” accumulated according to 
the number of months of service. 

Idlewild Service 

Durham Aircraft Service, Inc., has es- 
tablished an airport sales center at New 
York International Airport Hangar One, 
designed to supply maintenance units 
at Idlewild with parts and equipment 

Supplier claims it has cut the time for 
such procurement to about 10 or 15 
min., when previously it took from two 
days to two weeks. Acting manager of 
the Durham facility is John Pfanz. 


American Airlines had complained to 
CAB against Air America’s allegedly 
regular flights and had charged that the 
nonsked had entered into illegal traffic 
agreements with other unccrtificated 
carriers. Action on American Airlines’ 
complaint was held in abeyance by 
CAB following receipt of notice that 
Air America would suspend operations 
in first quarter 1949. 

But now CAB charges that Air Amer- 
ica operated frequently and regularly 
between Los Angeles, San Francisco 
and New York since it resumed opera- 
tions last April. CAB has consolidated 
American Airlines' complaint against 
Air America into the Board’s own pro- 
ceeding against the nonscheduled oper- 

In addition to the transcontinental 
route, Air America has been active be- 
tween New York and Miami, Chicago 
and Miami, and other points, CAB de- 
clared. The Board said the carrier has 
advertised for and accepted passengers 
for its services from among the general 

► Charge Pool Agreement-CAB also 
charged that since Apr. 20, 1949, Air 
America has maintained an agreement 
with Viking Airlines, another nonsked, 


Air America Gets Show Cause Or d er 

CAB charges big nonsked maintained high frequency 
of operation and had pooling pact with Viking. 
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"With Gulf Stainless Cutting Oil B 

we increased production and tool life''/ 


The Foreman of this machine shop con- 
sults with a Gulf Lubrication Engineer 
(left) on results obtained with Gulf Stain- 
less Cutting Oil B in machining Inconel 
bolts for jet planes. 


Use of this quality dual-purpose oil 
means the difference between profit and a 
loss for us in machining Inconel bolts." 

"Gulf Stainless Cutting Oil B helped us solve a 
tough problem in machining jet aircraft bolts of 
Inconel X,” says this Foreman. "Before we used 
this quality cutting oil, we could produce only 15 
to 18 pieces before regrinding the tools.” 

"Now with Gulf Stainless Cutting Oil B, we 
often run as many as 150 pieces without touching 
the tools. Use of this cutting oil means the differ- 
ence between making money on the job and a 
heavy loss.” 

A typical report from the scores of plants which 
have improved production and tool life through 
the use of Gulf Stainless Cutting Oil B. In addi- 
tion to its outstanding performance as a cutting 
oil, Gulf Stainless Cutting Oil B also provides 
excellent lubrication for the working parts of 


machine tools. Thus it serves as an ideal dual- 
purpose oil in machines using one oil as both 
lubricant and cutting oil. This quality oil is non- 
corrosive to finished metal surfaces. 

Ask a Gulf Lubrication Engineer to demon- 
strate the advantages of Gulf Stainless Cutting 
Oil B and other quality cutting oils in the com- 
plete Gulf line in your shop. Write, wire, or 
phone your nearest Gulf office today. 



Gulf Oil Corporation -Gulf Refining Company 

GULF BUILDING, PITTSBURGH, PA. 

Sales Offices - Warehouses 
Located in principal cities and towns throughout 
Gulf's marketing territory 
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(acts to remember about 


when you specify aircraft fasteners 


SPEED NUTS cost less . . . weigh less than any other 
self-locking aircraft fasteners. 

They're easier to install . . . easier to remove. 


Provide greater resistance to vibration loosening. 


Thousands of SPEED NUTS*, 
SPEED CLIPS*, and SPEED 
CLAMPS* are designed specifi- 
cally for aircraft applications. 






Products, Inc., 20-10 Fulton 
Road, Cleveland 13, Ohio. 


Tl N N ERMAN 
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FASTEST THING IN^FASTENINGS 


providing for combined Air America- 
Viking services between Los Angeles, 
San Francisco and New York. Viking 
and practically all other major non- 
scheduled carriers have previously been 
cited by CAB for illegal activity. 

According to CAB enforcement at- 
torneys, Viking and Air America 
"pooled and apportioned" transconti- 
nental traffic obtained from ticket 
agents used by both. The Board said 
Viking and Air America agreed on rota- 
tion and alternation of flights and dates 
on which each carrier would provide 
transcontinental service. They are also 
alleged to have pooled and interchanged 
equipment and facilities. 

The combined Air America-Viking 
service was frequent and regular, exceed- 
ing the number of trips permitted by 
the nonscheduled exemption, CAB de- 
clared. It added that the alleged agree- 
ment had never been filed with the 
Board and was in violation of the Civil 
Aeronautics Act. 

Air America is one of a number of 
nonskeds seeking a certificate for trans- 
continental coach-type service. Hearings 
on the applications began early this 


New U.K. Airliner 
Tours Planned 

Great Britain is putting its new fleet 
of commercial transports through last 
phases of testing before they are sent on 
demonstrations and proving flights over- 

► Comet— British Overseas Airways 
Corp., which has 14 de Havilland 
Comets on order, will send the four-jet 
airliner on proving flights over Empire 
routes possibly as far as Australia this 

The ship may also visit Europe 
and fly to East Africa for hot-weather 
trials. The Comet already has made 
one roundtrip from England to North 
Africa in 6i-hr. flying time. It has made 
over 120 flights in all, totaling more 
than 1 50 hr. in the air. 

► Brabazon— The long-range, 290,- 
000-lb. Bristol Brabazon, world’s largest 
civil aircraft, may carry out trial flights 
over the Atlantic this year. Powered bv 
eight Bristol Centaurus piston engines, 
the research plane made its first flight 
last September. Work is proceeding on 
the turboprop production version of the 
Brabazon. 

► Auollo— Armstrong Whitworth’s four- 
engine. medium-range Apollo turbo- 
prop transport is expected to visit 
Europe before summer. 

► Viscount 700— Prototype of the Vick- 
ers-Armstrongs Viscount "700” medi- 
um-range transport powered by four 
Rolls-Royce Dart turboprops is expected 
to fly this summer and go on a Euro- 
pean tour soon afterward. Smaller pro- 
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STEWARDESS STATION 


A United Air Lines stewardess is shown 

trol station in a UAL Stratocmiser recently 
placed in service on the California-Hawaii 
route. Cabin lighting and heating arc cc 
trolled here. The telephone on the stew- 
ardess' left connects with the flight deck 
and lower level lounge. 

totype version of the Vickers-Arm strongs 
Viscount has been flying since the sum- 
mer of 194S. 

Meanwhile, British factories are work- 
ing on orders placed earlier for piston- 
engined transports. 

► Marathon— Handley Page (Reading) 
Ltd. will soon fly a production 22-place 
Marathon I four-engine medium-range 
feederliner to New Zealand for demon- 
strations and trials. Stops will be made 
at' several points in Australia and the 
Middle East on the homeward trip. 
Seven of the 40 Marathons on order 
with the company are for British Euro- 
pean Airwavs. 

► Ambassador— Third prototype (the 
production version) of the twin-engine, 
medium-range Airspeed Ambassador is 
due to fly in April and may make trial 
flights to Europe during the coming 
summer. 

British European Airways has ordered 
20 Ambassadors. 

► Hermes TV— The four-engine, 40- 
place Hermes IV is on the point of de- 
livery to British Overseas Airwavs Corp., 
which has ordered 25. They will be put 
in sendee on BOAC’s African routes. 

► Jetliner-On this continent, A. V. 
Roc Canada’s four-jet, short/medium- 
range Jetliner is completing pressuriza- 
tion tests and is expected to make trial 
flights over Canadian and U. S. routes 
shortly. 

Plans are now underway to take the 
Jetliner to the Society of British Aircraft 
Constructors air show at Famborough, 
England, later this year. After Fam- 
borough. the Jetliner may fly to Aus- 


Merger Approval 

Air Commuting, Inc.’s proposed pur- 
chase of Metropolitan Aviation Corp. 
has been approved by CAB. Air Com- 
muting holds a certificate for short-haul 
passenger and cargo operations in the 
New York City area, but has not 
started regular service under the fran- 
chise. Both Air Commuting and Metro- 
politan Aviation have applied to CAB 
for New York area helicopter service. 

Dutch Carrier Folds 

(McGraw-Hill World News) 

Amsterdam— Aero-IIolland, a charter 
operation in which Dutch shipping con- 
cerns have had an interest, is winding 
up its service because of inability to 
compete with the state-aided KLM. 
Personnel have been dismissed, and 
the company’s IS aircraft are to be 
sold. Aero-IIolland is based at Ypen- 
burg. near Hie Hague. 

New Service 

Central Purchasing Agency, specializ- 
ing in airline purchasing and wholesale 
aviation parts and equipment, has been 
opened at Miami International Airport. 

George Lewis, formerly with LBS 
Aircraft Corp., is general manager. 






AIRCRAFT SUPPLIES 
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IT'S A FACT! 


Name Change Official 

Pan American Airways officially be- 
came Pan American World Airways 
when the Civil Aeronautics Board re- 
cently reissued the carrier’s certificate 
to reflect the change in name. 

TWA Plans For 
More Connies 

TWA plans to increase its Constel- 
lation fleet to 61 planes with the pur- 
chase of six Model L-49s from Hughes 
Tool Co. 

At present, TWA has 23 L-49s and 
12 of the newer Model 749 Constel- 
lations. TWA ordered 20 Model 749s 
last June and will start taking delivery 
on them this spring. 

If CAB approves the latest trans- 
action with Hughes, delivery on the 
six additional ships will start in Feb- 
ruary and be completed in time for 
peak spring and summer traffic on 
TWA’s domestic and international 
routes. The airline obtained CAB 
permission to buy two L-49s from 
Hughes Tool Co. last February. 

► To Up Air Coach Capacity— 1 The ad- 
ditional L-49s will help TWA in its 
proposed change of transcontinental 
air coach equipment from 60-passenger 
DC-4s to 70-or-more-passenger Con- 
stellations. This switch (Aviation 
Week, Jan. 23), if approved by CAB, 
will give the carrier postwar coach 
equipment to meet the competition of 
American Airlines, which plans to sub- 
stitute 70-passenger DC-6s for 70-pas- 
senger DC-4 air coaches in April. 

Although the tariff provides for a 
Feb. 17 effective date, TWA’s coach- 
type Constellations probably will not 
be available until a later date. 

Meanwhile, there is a possibility that 
TWA will soon dispose of its five Boe- 
ing 307 Stratoliners. The prewar 
four-engine craft are now being used 
on the New York-Pittsburgh-Chicago 
coach run, but the carrier has asked 
CAB permission to replace them with 
DC-4s. TWA also wants to put DC-4s 
on the Kansas City-Wichita-Ama- 
rillo-Albuqucrque-Phoenix-Los Angeles 
coach run now operated with DC-3s. 

Next-of-Kin Bill 

Airlines arc expected to fight pro- 
posed new federal legislation which 
would require passengers to register 
not only their own full name and ad- 
dress prior to a flight but also the name 
and address of a person to be notified 

►Unfairness Hit— Industry officials said 
the bill, introduced by Rep. Thomas 
J. Lane (D., Mass.) casts an unwar- 
ranted reflection on the safety of air 
travel and would hurt traffic seriously 
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—especially where persons are taking 
their first airline trip. “The bill im- 
poses no burden on the railroads, buses 
and taxi operators— and they have acci- 
dents, too, one official commented. 


SHORTLINES 


► Aer Lingus-The Irish airline carried 
a record 193,000 passengers in 1949, an 
increase of 13,000 over 1948. 

► American— Has declared the regular 
quarterly dividend of 874 cents a share 
on its S3.50 cumulative convertible pre- 
ferred stock, payable Mar. 1 to stock- 
holders of record Feb. 1 5. 

► American Shippers, Inc.— The Los 
Angeles, Calif., company is being in- 
vestigated by CAB to determine if it 
has engaged indirectly in air transpor- 
tation (as a freight forwarder) in viola- 
tion of the Civil Aeronautics Act. The 
firm holds no economic operating 
authority from CAB. 

► Colonial— plans to inaugurate nonstop 
DC-4 service between New York and 
Montreal on Feb. 1. In the past, 
Colonial has used DC-3s on its U. S. 
and Canadian services, confining its 
DC-4s to the Bermuda run. 

► Continental— Has closed its Washing- 
ton, D. C., office. Ronald C. Kinsey, 
Washington vice president, is no longer 
with the carrier. . . . Continental has 
asked CAB for an exemption to serve 
the oil-boom town of Snyder, Tex. The 
city’s population has soared from 6000 
to 18,000 during the past year. 

► Northwest— Work on the company's 
$1,1 50,000 service base project at Wold- 
Chamberlain Field in the Twin Cities 
is 70 percent complete. Largest of three 
new hangars is virtually finished. It is 
200 ft. deep by 175 ft. wide and can 
accommodate two Stratocruisers or five 
Martin 2-0-2s. Two remaining hangars, 
one of which is to be completed around 

Feb. 1. will be 180 by 175 ft NWA 

has signed an interline cargo agreement 
with the Flying Tiger Line. 

► Pan American— Flew approximately 
61,400 passengers to and from Europe 
during 1949, an increase of 5400 over 
1948. Breakdown showed 34,600 fly- 
ing into the U. S. against 26,800 mak- 
ing the eastbound trip to Europe. PAA 
expects trans-Atlantic traffic in 1950 to 
gain 30 percent over 1949. Besides the 
trans-Atlantic run, PAA shuttled 22,500 
honeymoon and vacation travelers to 
Bermuda last year. . . . Pan American 
has resumed sightseeing flights over 
Miami in Convair-Liners at S3 a half- 
hour trip. 

► Scandinavian Airlines— Plans to oper- 
ate nine trans-Atlantic roundtrips weekly 
between New York and Europe be- 
tween May 15 and Oct. 1. All flights 



* another plus for EDISON FIRE DETECTION 
a great, new EDISON 
thermocouple detector. 


Specially designed to wilhstand more severe vibration 
and higher ambients in engine power cones. 

Add io the oilier advantages of Edison Fire Dclcction Systems this 
new rugged Edison Thermocouple Detector, especially developed 
for power zone service. Tested under combined vibration 
conditions of 50g acceleration and ambient temperature of 700°F., 
the new Edison .15534- Detectors were still in perfect condition after 
250 hours, at which lime the tests were discontinued. 


The new Edison 
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Write, wire, or phone Western Gear Works • Box 192, 
Lynwood, California • Telephone Nevada 6-2161 



VB has increased 
mail rate to 80 


tS 3*1? 1949? 60 cents between Nov. 
. 1949 and June 30, 1950; and 30 
cents thereafter. 

► Turner Airlines— CAB public counsel 
has recommended that the feeder be 
awarded short-haul routes in the North 
Central and Great Lakes areas originally 
cs Air Lines, which has 
! the links. The i 
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PILOTS AND CREWMEN 




AIRCRAFT SEATING ENGINEER 


POSITIONS VACANT 


WANTED— SALES Bgocutlvo. Mu. 
ccl .ncl coordinate existing sales dr 




POSITIONS WANTED 


PROMOTION.^RoBlonol aln manager. 


DOUGLAS DC3C-SIC3G - N54099 



MASSACHUSETTS 

Munieipol Airport 

New Bedford, Massachusetts 


PRICED AT $47,500.00 F.A.F. 
AIR INDUSTRIES 

Telephone; New Bedford 3-9993 




Complete Instrument Overhaul S 

Now in Operation 




SCHOOLS 


LOCKHEED LODESTAR 
EXECUTIVE MODEL 


Expertly maintained and 
Hughes Aircraft Company 

HUGHES AIRCRAFT COMPANY 

Culver City, California 


WANTED— AT-6's 


AERONAUTICS 
d'vETERANS APPROVED 


STEEL HANGAR BUILDINGS 
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SEARCHLIGHT SECTION 


REQUEST OFFER 

LOCKHEED LODESTAR 

EXECUTIVE PLUSH INTERIOR 
RELICENSED AND ENGINES INSTALLED JANUARY 16, 1950 
NEW BIG WRIGHTS 1820-56 
230M.P.H. NORMAL CRUISE 

Interior consists of 2 cord tables, 1 writing desk, buffet, bar, ice box. 
Large cabinet radio with six speakers and individual volume controls. 
Seating for 11 passengers in various positions. Will accept any reason- 
able cash offer, or will accept Bonanza in trade. 

Total airframe time since new— 1565 hours. Engines are new. Radio 
dual A.D.F., Marker Beacons and ADF. WRITE, WIRE OR CALL. 
KIRK KERKORIAN 

Los Angeles Air Service — 5901 West Imperial Hwy. 

Los Angeles 45, Colif. Oregon 83115 

AIRCRAFT & ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer a 
complete line of 

BRAND NEW INSTRUMENTS 

• EHSHt 4 NAVIGATION instruments 

• ENGINE INSTRUMENTS 

• AUTOMATIC PILOTS 

• INVERTERS 

• AUTOSYNS 

• PRECISION AUTOSYNS 

• RATE GENERATORS 

• SYNCHROS 

• ALNCO FIELD MOTORS 

• A.C. MOTORS 

• SERVo' < MOTORS 

• TORQUE AMPLIFIERS 

• BLOWER ASSEMBLIES 

Write for complete lutings 

All Instruments May Be Purchased 
C.A.A. Certified 
U. S. Export Lk.ns.-2 ISO 

WUX Great Neck, N. Y. 

INSTRUMENT ASSOCIATES 

37 E. Bayview Ave., Great Neck, N. Y. 
Tele: IM perial 7-1147 

30 Lancaster Bombers 
600 Tons of 
Dural Ingot Aluminum 
400 Motors 

192 Maritas 224 ^ 

HOVINGS VULCANIZERS 
& FOUNDRY WORKS 

514 Eau Claire Avenue 
Calgary. Alberta Canada 

For Sale 

AIRCRAFT TOOLS 

GRUMMAN WILDCAT 
^ EX-NAVY CARRIER FIGHTER ^ 


70 80 Clinton y B i 




Douglas B-23 Twin Engine 
Executive Transport 

in A1 condition 

240 m.p.h. cruising speed 
1700 mile range 

Single engine ceiling 16,000 feet 
Expertly maintained and hangared at 
Hughes Aircraft Company 

UNUSUAL 

OPPORTUNITIES 

can be found each week 
in the 

SEARCHLIGHT 
SECTION °f 

HUGHES AIRCRAFT CO. 
CULVER CITY, CALIFORNIA 
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WHAT'S NEW 


New Books 

“Development of Aircraft Engines" 
by Robert Schlaifer, and “Development 
of Aircraft Fuels” by S. D. Heron are 
two unique studies published in one 
volume, focussed primarily on the ques- 
tion: How can government and indus- 
try work together to keep our technical 
research and development up to, or 
ahead of that in other countries? 

The authors do a brilliant job of de- 
tailing historical development of en- 
gines, accessories, and fuels in the U. S. 
and Britain. In his study, Mr. Schlaifer 
notes that while the military services' 
attempts to carry out their own engine 
development have mostly been unsuc- 
cessful, the government has no way of 
escaping some technical intervention 
since it must choose among the projects 
offered by industry, and being a cus- 
tomer, must express its preferences for 
certain lines of development. 

The problems in private and gov- 
ernment financing of new projects is 
detailed with case studies, and an in- 
teresting comparison is made of Ameri- 
can vs. British practices. 

Mr. Schlaifer does a very careful 
survey of jet engines, giving the story of 
the origins of the German jets and the 
relations between the Air Ministry and 
the firms in their subsequent develop- 

Mr. Heron traces aviation fuel prog- 
ress from World War l through World 
War II, describing first attempts to use 
synthetic fuels, growth of knowledge 
of performance of specific fuel com- 
ponents. and important establishment 
of agreed standard methods of rating 
anti-knock values. 

He shows how the already difficult 
problems of supply during the last war 
were aggravated by certain unscientific 
prejudices concerning some types of 
Kiel components. 

Published by Harvard Business 
School, division of research. Soldiers 
Field, Boston. Mass., 754 pages, two 
appendices, indexed, price S575. 


New Literature 

“Tips on Trade With Marshall Plan 
Countries” is 46-page brochure explain- 
ing how to go about getting orders 
financed with ECA funds, discusses 
future of ECA business, and lists forms 
of ECA assistance available to small 
business, products ECA countries are 
likely to want, etc. Available by writ- 
ing National Assn, of Manufacturers, 
14 W. 49 St., New York, N. Y. 
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EDITORIAL 


Capital Leads Again 

Over a year ago. Capital Airlines started air coach 
service, the first of the scheduled lines to take this bold 
step domestically. Actually, this was only one of a long 
list of decisions President J. H. Carmichael has made in 
a drastic but effective cost-cutting, sales-building program. 

Largely as a result of these efforts, Capital’s vigorous 
comeback of last year was one of the most outstanding 
in an industry which made a rule rather than an excep- 
tion of impressive recoveries from the traffic slump and 
ensuing widespread deficits of 1946-1948. 

When Mr. Carmichael was named president early in 
October, 1947, Capital was close to disaster. Its planes 
were flying almost empty, and the net loss for the year 
was climbing toward its final total of $2,652,000. All 
orders for new postwar equipment had been canceled. 
Banks were uneasy about their $4-million loan to a 
company delinquent in interest payments on some 
$9,850,000 in debentures. The books showed liabilities 
exceeding assets. There were grave doubts that enough 
cash could be scraped together to meet the next payroll. 

But hard-headed, economy-minded management, aided 
by a more liberal mail pay formula from CAB and a gen- 
eral turn for the better in airline traffic, provided the 
vigor Capital needed. 

The 1947 loss became a $123,000 profit in 1948 and an 
estimated $850,000 profit in 1949. Five Constellations 
and three Super DC-3s ordered in recent months will 
see service this year. The $4-million bank loan of two 
years ago is down to $300,000 and is slated to be paid 
off completely by Feb. 1. Outstanding debentures have 
been cut to $7,246,000, and all sinking fund require- 
ments again have been met. 

Last year’s profits showed the result of diligent plug- 
ging for new business. Passenger revenues rose from 
$16,127,000 in 1948 to $19,826,000 in 1949. In compari- 
son, mail pay was cut nearly $350,000. 

And while the domestic airlines as a group boosted 
their passenger traffic last year about 14 percent, Capital 
with the help of air coach, lifted its passenger business a 
fat 28 percent. 

The company, however, was far from making air 
coach its sole hope. During the past two years this 
regional carrier has led the industry in charter flights. 
To attract more first riders, it offered large-scale sight- 
seeing flights at Washington, Cleveland and Pittsburgh 
early last year, and may resume the practice this year. 

Now Capital has lifted the industry's airbrows by 
adopting the Goodyear cross-wind landing wheel system 
for its new Super DC- 3s. It is the first major carrier in 
the country to accept this new but promising aid. 


Installation in DC- 3s of built-in passenger ramps, 
baggage racks and waist-high cargo doors has speeded 
the line’s short-haul service and increased revenues. 

The carrier is making no boastful predictions for 1950. 
No crystal-gazer, President Carmichael was surprised by 
the extent of his company’s traffic and financial come- 
back in 1949. But he has reached the firm conviction 
that when you get more and more people to fly while 
keeping strict control over costs, the profits will take 
care of themselves. 

This is the recent case history, in brief, of one airline. 
It appears to merit the attention of others. 

The Real Test? 

It can be debated whether the Civil Aeronautics 
Board’s action last week in denying Pan American World 
Airways the right to conduct daily charter flights to 
Rome under contract with Felix Roma came to grips 
with the basic issue. The Board’s tentative approval of 
this service several months ago brought discussion into 
the air transport industry as to the effect of such ap- 
proval on the value of a certificate of convenience and 
necessity. The present decision does not of itself up- 
hold the inviolability of a certificate. 

The Board’s decision was based primarily on two as- 
pects: Whether the proposed service would truly be for 
"limited” group travel, as opposed to travel for any kind 
of group, and whether it would divert passengers from 
regularly scheduled service. 

After concluding that the PAA-Felix Ronia arrange- 
ment was open to any of the 25 million U. S. Catholics, 
the Board logically had to conclude that “charter” 
flights of even a small fraction of that number would 
be diversionary. But unstated in that reasoning is 
whether diversion in itself is the proper criterion. 

Should a comparative handful of passengers choose a 
charter flight to Rome, rather than use the services of 
regularly certificated Atlantic carriers, it is obvious that 
such diversion would not in itself harm the existing At- 
lantic carriers. But observers might properly ask whether 
the mere authorization of any charter service direct to 
Rome— regardless of the diversionary aspect— does not 
impinge on the basic value of a CAB certificate. One 
of the tests for such a certificate is ability to perform the 
authorized service. When CAB invites charter service 
to a point served by a certificate carrier, does the Board 
thereby question the ability of the certificated carrier? 

It is to be hoped that the Board later will clarify that 
question for the many who for years have regarded a C&N 
certificate as a solemn pledge of government faith in a 
carrier’s fitness, willingness and ability to perform. 
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INSTRUMENTS 

turbosuperchargers 
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Two pounds — five pounds — ten pounds! General Electric engineers care- 
fully simulate operational altitude pressures at West Lynn, Mass. This 
compressor test (scale model) is part of G.E.’s multi-million dollar 
Research and Development Laboratory, built to insure dependable turbo- 
jet engines with high performance. 

Speaking of pressure, there’s plenty being put on production at both 
our Lynn and Lockland plants. Total engine output has steadily in- 
creased since the first I-A engine was produced in 1942. What’s more im- 
portant this production is continuing to increase. 

You can depend on aviation products engineered and manufactured 
by General Electric, whether they’re turbo-jet engines, instruments, or 
any of a number o'f others. If you’re not familiar with our equipment for 
the aviation industry, phone or write your nearest G.E. representative. 
Apparatus Department, General Electric Co., Schenectady 5, N. Y. 
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